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EDITOR Somewhere in the rear pages of this issue we are 
HIGHWAYS AND AIRPORTS: running some of the many letters that come to us 
° from folks who seem to enjoy this column. The four 
San Francisco Bay Airport and Exposition Island .................. 9 printed are but a very few of those we have on hand; 
Compacting Highway Fills with Ball and Crane .................06. 12 others will appear from time to time. Also, in the 
Stabilization Specifications for Pennsylvania Highway Department 14 September issue, we shall try to show our idea of a 
Jacking a Corrugated Culvert Under a State Highway. By Warren Van timewaster; and beginning in that issue, we shall also 
NE ak 5 Sisk ahh bos woe panies S bgt eck ase amos sails SENG Se 15 try to run the solutions on another page of the issue 
Determining the Amount of Calcium Chloride for Concrete Curing... 16 in which the problem is printed. 
ee ee Se SSID o5.0 6 5:50 040 055s 4446848066 b es eben eee es 20 
South Carolina Contracts Cement Stabilized Road Base ......... ;* ae Foremanship Management: 
State Highway Departments Surface 28,913 Miles in 1936 .......... 26 Right in line with some of the articles planned for 
Highway Subgrade Treatment Methods in California .............. 30 coming issues of PuBstic Works on “how to do it” 
Traffic Accidents Reduced as Detroit Improves Lights. By Maurice Judd 37 we offer this one from Link-Belt News: Two men 
and five boys were hired to dig a ditch and got half 
SEWERAGE AND SANITATION: of it done in six days. In order to speed up the work, 
Sewer Bridges Marsh on Series of Caissons.............cjeecccesees 10 ae Seveante iced sage yecetinas oan one wate rac a 
Sewerage System and Treatment Plant as Self-Liquidating Project. the incressed gong did two-thieds of the remeining 
te ee CE cos cok sabe osha eh ebubces kx osu Pane aN ees es 11 work in three days. He then finds he has only one 
Centrifugal Blowers with Rubber Expansion Joints ................. 12 more day to finish up the job and that there are no 
Public and Private Cooperation in Sewage Treatment .............. 18 more boys available. How many men must he hire? 
Sanitary Requirements for Maryland Summer Resorts ............ 24 : 
Se Se EE NOE, inc c er ccnwdcdeviesbeeeeeesceesies shins 26 An Indiana Product: 
The DIGESTION TANK—a Digest of Current Literature ......... 33 A boy hes 2 pisce of heavy cardboard that is 40 
Sewer Contractors’ Indemnity Contract ..........cccccecccccsceces 36 inches long and 24 inches wide. He wants to make 
Distillery Waste Troubles in Maryland. ........sccsccsccccccccceces 39 a box that has the greatest possible capacity, the pro- 
cedure being to cut a square out of each corner and 
WATER SUPPLY AND PURIFICATION: bend up the sides and ends until they come together. 
: One side of the square so cut out will equal the depth 
Laying Water Main Across Railroad Yards. By A. D. Webster ...... 13 of the box. This was a little tough for the boy, so 
ecovery Tor Tmpinesring Barve. coc. ncccccwccsssevsvcceesesecese 14 he called on his pappy for help in figuring the size 
Lessons from the Flood for Water Works Men ...................--. 16 of the square. Papa, in turn, calls on Timewasters, 
Flood Control in Southern Kansas. By O. C. Carlson................ 17 via H. A. Blunk for help. And Mr. Blunk suggests 
Instructions for the Design and Construction of Small Dams, II...... 21 that the answer might just as well be to the nearest 
Legal Liability for Supplying Contaminated Water ................ 24 thousandth of an inch. 
The WATER WHEEL—a Digest of Current Literature.............. 46 
Licensing Operators in New Jersey.......cccccccccccccccess Cawieewe 49 Comments: 
GENERAL: John Bevan’s suggestion in our July issue, which 
. sounded so innocent, regarding the path around the 
Suggestions for Summer Operation of Tractors. By G. D. Groce....... 20 cone, the path to rise 5 feet in each complete revolu- 
Applying Red Lead Paint in Hot Weather ..............c0ccccecces 20 tion, should have had an adverse effect on movie in- 
Attempted Reduction in Sealed Bld ....ccccccccccccccccvcsccvcccee 20 come if many of the folks stayed home to work on 
Cutting the Overhead in Dirt Moving. By Jos. C. Coyle .............. 27 it, and an adverse effect on corporation income if they 
Rat Control Methods in Bawall..........sviscv00006s sieveveces vies esas OS worked on it during office hours. Well to make it 
short and simple, we'll take Mr. Bevan’s word for it 
DEPARTMENTS: that the answer is 10,062.27 ft. As to the clockwatcher 
I on inci ib ke BAN Sah tee Caos eek mwee 45 — op st _ so ee sae bong my 
Ie inn and chia RSA sek oa Van eee wate ecilaewene 50 sa, alin athens aes eae ee, ee les 
ee ng tor te, ge eee ow baugh was a little over our head. Mr. Blunk says that 
PP COCSCA SOC ae CEE RCHHCC Nb BOE ~E HOSED AO OR CESSES 6 dee 20 he ou ht to get a match in drawin three socks. We 
The Engineer’s Library . 5 y . . 
scant We dialed ean eee Me ak dca cee 58 check the bet to Mr. Brumbaugh. W. A. H. 
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_..the ONLY kind that counts 


VALUABLE DATA FOR 
EARTH MOVERS 


—Cletrac has just published 
a booklet ‘Modern Methods 
of Moving Earth” that con- 
tains detailed performance 
information based on specif- 
ic jobs. Every engineer and 
contractor should have a copy 
of this booklet. Request one 
on your business letterhead. 





AY DIRT can be increased... yardage costs reduced... but only when 
you have the right kind of equipment. 
For example, Cletrac Models DD or DG have ample power for five and six yard 
controlled or hydraulic scrapers under average conditions. Cletrac POWER loads 
scrapers in less time ... assures more time for hauling with greater yardage. 


Model FD or FG will haul plenty of pay dirt in ten to twelve yard crawler 
wagons over soft soil and up steep grades. Cletracs have the SPEED to clip 
minutes on every trip from cut to spoil bank. 

With bulldozer or trail builder Cletrac will move shot rock, earth, gravel, gumbo, 


vegetation, brush or stumps . . . make quick work of any clearing job and start 
the grading on time. Cletracs have the STAMINA to keep going under all kinds 


of tough conditions. 
This is why thousands of contractors are teaming their earth moving equipment 
with Cletrac. 


THE CLEVELAND TRACTOR CO., CLEVELAND, OHIO 


7 


%* Full traction and power on both tracks 


Only Cletrac has when turning 
% Tractor turns in shorter radius with 


the Advantages Of ™ maximum load 
Controlled Differential * 4! tectits mechanism works in one 


common bath of oil 


Steer ing % Simpler—safer operation . . . easier 
control . . . lower maintenance cost. 


CLETRAC CRAWLER TRACTORS 


Turn to pages 55-57 for descriptions of helpful booklets and catalogs. 
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The San Francisco Bay Airport— 
Exposition Island 


Treasure Island, in San Francisco Bay, site of 1939 Golden Gate International Exposition. San Francisco in background. 


HE largest man-made island ever built, it is be- 

lieved, has been created in San Francisco Bay to 

serve as a grand central municipal airport, after 
temporary use as the site of the 1939 Golden Gate 
International Exposition. 

Where the island named “Treasure Island” stands 
today, the water of the bay two years ago averaged 
about 15 ft. deep at mean low water. The area, about 
400 acres, 5,520 ft. long by 3,400 ft. wide, was sur- 
rounded by a sea wall 17,760 ft. long, containing 287,- 


000 tons of quarried rock in units weighing up to 5 
tons. The enclosed area was filled with 20,000,000 cu. 
yds. of sand obtained from the bottom of the bay by 
hopper and pipeline dredges, eleven of which operated 
for 18 months in making the fill. 

This island is on Yerba Buena shoals, just north of 
Yerba Buena island (which is the central point of the 
new San Francisco-Oakland Bay bridge), and has been 
connected to it and the bridge by a highway, thus 
bringing it within ten minutes’ ride of downtown San 














10 


Francisco or Oakland—as convenient an air terminal, 
serving the entire metropolitan and bay communities, 
as is enjoyed by any large city in the country. The 
site was selected for this purpose in 1931 from 14 
possible ones by a commission of experts, and during 
the formative stages the exposition idea was joined 
with the airport plan. 

The cost of the island, hangars, and other features 
of the airport project, estimated at $7,000,000 (of 
which the cost of the island itself is $3,803,000) is car- 
ried jointly by PWA, WPA and exposition financing. 
The two permanent hangars, each 287 by 335 ft. and 
74 ft. high, will each cost $400,000 and the airport 
terminal building $800,000. All other buildings for 
the fair will be temporary, and after the fair will be 
removed to permit using the area for a landing field. 
Also three of the six highway lanes connecting *‘Treas- 
ure Island” with Yerba Buena island and the bridge 
will be built on a trestle and removed after the fair. 
Enclosed on three sides by the two islands and the 
causeway connecting them will be a basin for the use 
of hydroplanes. 

Ferries will afford additional means of communica- 
tion with the two sides of the bay, and ferry houses are 
being built on both sides of the island. One of these, 
on the Oakland side, is being equipped with a railway 
apron to handle building materials and consignments 
of exhibits, before conversion to passenger use. 


Water Supply 


Water for the fair will be brought from San Fran- 
cisco by means of a pipe line supported by the bridge. 
Ten-inch standard steel pipe, with slip and spherical 
joints to accommodate the flexing of the bridge struc- 
ture, will carry water, delivered to it by four booster 
pumps on the San Francisco shoreline, to a 3,000,000- 
gal. reservoir on Yerba Buena island elevated 260 ft. 
above tide water, to be lined with gunite, from which 
it will be delivered by gravity to all parts of the fair 
grounds through a distribution system of more than 
16 miles of pipe, to which are connected 200 fire 
hydrants. 

About 6 miles of 12” to 6” pipe will distribute the 
domestic water, reduced to 60 lb. pressure; and ten 
miles of 16” to 6” steel mains will be used for fire 
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protection at 100 lb. Also connections are furnished 
by which San Francisco fire boats can pump salt 
water from the bay into the mains. The water will 
be used not only for fire protection and domestic pur- 
poses but also in connection with the $1,500,000 horti- 
cultural program. Some 4,000 trees, 70,000 shrubs and 
700,000 flowering plants will require an estimated 
300,000 gal. a day, and a 9-acre lagoon will evaporate 
approximately 45,000 gal. Altogether, the average 
demand is estimated at 1,800,000 g.p.d., and the maxi- 
mum demand at 8,000,000 g.p.d. The cost of the water 
system is estimated at $600,000. All of the distribution 
system except the mains servicing the permanent air- 
port buildings will be removed at the close of the fair. 

Temporary fair structures are now going forward 
under a dozen contracts. These include 27 exhibit pal- 
aces in six blocks surrounding the 400-ft. central tower. 
These are of framed timber, bolted together for ease 
in dismantling and finished with plaster surfacing to 
accord with the exposition’s new ‘Pacific’ style of 
architecture. 





Sewer Bridges Marsh on Series 
of Caissons 


A sewer system built on a bridge of caissons has just 
been completed by the Works Progress Administration 
as part of Old Harbor Village, a Federal Housing 
Administration unit, in South Boston, Massachusetts. 

Initial examinations of the land, adjacent to Dor- 
chester Bay, showed it to be of such a marshy character 
that ordinary sewer excavation would not suffice. After 
considerable study engineers decided that the only 
feasible system was to build 540 concrete caissons at 
12-foot intervals over a distance of a mile and a half. 

Despite obstacles presented by the marshy ground 
the sewer system of the $7,000,000 FHA unit was 
completed May 30 by WPA work relief labor a month 
ahead of schedule. Laborers worked within three-foot 
steel shells in digging foundation holes for the con- 
crete caissons. The steel shells protected diggers from 
cave-ins of the peat and muck through which caissons 
were sunk. When firm ground had been reached the 
bottoms of excavations were “‘belled out” for concrete. 
Steel shells were removed after concrete had been 
poured and set. 

Depths of concrete caisson columns range from 10 
to 30 feet. The concrete caissons support both storm 
and sanitary sewers for the needs of an expected popu- 
lation of 1,100 families at Old Harbor Village. The 
sewers are about five feet below the surface. 

Following are statistics of material used in the con- 
struction of the Old Harbor Village sewer system by 
the Works Progress Administration: 


Materials Used 


EGER CECHVAUION 605s ocincsciascasecess 23,606 Cu. Yds. 
0 A ES eee S35. * 
PEE Noe oo kk ob ivcie oe nicewieee-or 892 L. ft. 
eS ee 206 Tons 
Brick ‘Catch Basins. ...... <0. 200 e% sees 3 

MOOR PREAVEIIOD. 6 oc. 566 oe csbin sain saws 50 Cu. Yds 
MI x os creeks animus oiaoes os 
eM ANE A ois ccs cpseessacase ia - ” 
Caissons, concrete filled............... 540 
WRENS TIE os os oko 6 sasisnewows.cs's 78 


*A considerable part of the sewer system is built of concrete. 


The picture at the left shows the very difficult conditions under 
which the Old Harbor Village Sewer, described above, was built. 
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Sewerage System and Treatment Plant 
as a Self-Liquidating Project 


By J. W. GOODWIN 


Consulting Engineer, Birmingham, Ala. 


OR many years the City of Leeds, Alabama, de- hier. 

P sired the convenience of a sewer system and mod- Gar: 
ern sewage treatment plant but could find no way & 

to finance the project. In March, 1933, the Alabama 

Legislature enacted a Revenue Bond law (Act 102 

General Laws of Alabama) which gave municipalities 

the right to issue revenue bonds to construct and oper- 

ate sewerage systems and treatment works; the bonds 

issued for this purpose not being a general obligation 

of the municipality nor counted against its debt limita- 

tion, but secured only by a first mortgage on ‘the sys- 

tem, pledging the revenue derived from a sewer rental 

collected from the users of the sewers, less operating 

costs, for the payment of the principal of and interest 

on the bonds. The Act further provided that bonds 

could be issued for a period not exceeding 30 years but 


* ee 


Top—Final settling tank. Middle—Digestion tank. 
Bottom—Sludge beds. 


must fall due serially, the first bond maturing not 
later than 5 years after issuance, and no amount matur- 
ing in any one year to be more than 2% times the 
smallest prior maturity. 

In February, 1935, the city council employed the 
firm of J. W. Goodwin, consulting engineers, to make 
the surveys, estimates, and designs for a sewerage sys- 
tem and sewage treatment plant, and file an applica- 
tion with the Public Works Administration for a loan 
of $55,000 and a grant of $45,000 to provide funds to 
construct the project; the loan to be secured by 4% 
sewer revenue bonds. It was found, based on the present 
population of 3,000 people, that there were 500 poten- 
tial customers consisting of business houses, residences, 
schools, etc., now in Leeds which could connect at once. 
Based on charging a monthly service charge of $1.00 
per month per customer, it was estimated that the proj- 
ect would be self-liquidating, after allowing 10 years 
to connect all of the present customers, and would pay 


Top—Pump house. Middle—Primary clarifier. operating cost, interest, and retire the bonds in 30 
Bottom—Filter bed. years, with a surplus of approximately $40,000, not 
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allowing for any new customers due to increase in 
population. 

The project was approved by the Public Works Ad- 
ministration in August 1936, and work was begun 
October 1, 1936, and completed on June 10, 1937. 

The city now has a sewage system of approximately 
46,000 feet of pipe lines, discharging into a complete 
sewage treatment plant which at present is considered 
by the State Health Department as the most modern 
plant in the state, carrying the treatment further than 
any other plant in the state. This was necessary because 
the point of discharge of the outfall sewer from the 
plant was into Little Cahaba river, which empties into 
Lake Purdy, which is the source of water supply of the 
City of Birmingham. 

The cost of the project was $70,000 for the collection 
system and outfall sewers, and $30,000 for the treat- 
ment plant. 

The treatment plant consists of the following units: 

1. Hand-cleaned bar screen; 

2. Pumphouse, housing two sewage pumps, one 
200-gallon-per-minute and one 500-gallon-per-min- 
ute, both float control; one sludge pump, time clock 
control; and one chlorinator for chlorinating either 
the raw sewage in the pump pit or the filter effluent, 
or both; 

Primary clarifier, mechanically cleaned ; 
. Filter, with rotary distributor; 

. Final settling tank; 

. Digestion tank; 

. Sludge drying beds. 

The plant was designed on the basis of 100 gallons 
per capita per day and a population of 4,000 persons, 
this being assumed to be the population of Leeds in 
1950. 

The primary clarifier was designed for a 2-hour de- 
tention period, the final settling tank for a 14-hour 
detention period, and the digester for 3 cu. ft. per 
capita. The digestion tank will not be heated at this 
time. 

The filter was designed for 2,500,000 gallons per 
acre per day and the sludge drying beds were designed 
on the basis of 1 sq. ft. per capita. 

City water was piped to the plant and a working 
pressure of 50 lbs. is available at each unit of the plant 
for use in operation and cleaning up around the plant. 

Given proper operation, it is believed that the plant 
will discharge an effluent which will reduce the bacteria 
over 99% and will give 90% reduction in bio-chemical 
oxygen demand. The system was officially dedicated 
on June 17, 1937, and put into operation. 


ND UW 
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Compacting Highway Fills with Crane 
and Ball 


A portable crane and 2500-pound iron ball was used 
by the contractor on a California highway contract to 
break out the old existing pavement, and it was noticed 
that over old fills, considerable settlement took place 
during this operation. 

It was therefore thought that thorough pounding 
might accomplish satisfactory consolidation without 
removal and recompaction over shallow fills. 

The portable crane and ball operated over an area 
of 154 square feet per hour at a cost of $8.79, equal to 
5.7 cents per square foot, and was able to break up the 
old pavement and drive it into the old fill and lower the 
grade of the entire area by one foot. 

Relative compaction tests taken before and after 
tamping show increases as follows: Directly underly- 
ing the existing pavement, compactions increased from 
89.1% to 92.9%, and at a depth of 5 feet, the increase 
was from 82.1% to 91.8%. The soil was a mixture of 
black adobe and brown clay, with a moisture content 
far above the optimum value, running 28% to 33%, 
and therefore accounts for the relatively low increase 
at the surface, the value of 92.9% being about the maxi- 
mum compaction attainable under such high moisture 
content. 





Centrifugal Blowers With Rubber 
Expansion Joints 


Among the equipment recently installed at the new 
Easterly Sewage Disposal Plant in Cleveland, Ohio, 
is a battery of centrifugal blowers. These units are 
capable of moving 170,000 cu. ft. of air per minute. 
The largest of the blowers has a capacity of 40,000 
cu. ft. per minute. The intake line on each blower has 
a suction pressure of 10”, water gauge, and the outlet 
has a discharge pressure of 7% lbs. gauge. 

Provision for expansion and contraction of these 
lines, due to frequent thermal changes, has been made 
by installing special rubber expansion joints which 
were designed and made by The B. F. Goodrich Com- 
pany, Akron, Ohio. In addition to absorbing move- 
ment of the lines, use of these joints on the outlets pre- 
vents vibration from being transferred from blower 
to distribution line. Fig. 1 shows one of these rubber 
expansion joints connecting the blower outlet to the 
distribution chamber. 

A group of these rubber joints is shown in Fig. 2. 
The large ones are used on the outlets and small ones 
on the intake lines. The rubber is specially compound- 
ed to provide for 
long aging to resist 
continual flexing, 
and a 2-ply cord 
fabric reinforcement 
is added. Those 
joints used on the 
intake lines have an 
added double wire 
reinforcement to en- 
able them to with- 
stand the collapsing 
pressure. 


Rubber Expansion 
Joints on Cleveland 
Sewage Treatment 
Plant Air Lines. 
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Laying Waterworks Main Across 
Railroad Yards 


By A. D. WEBSTER, 
Sup’‘t., Waterworks, Orrville, Ohio 


looking towards the elimination of an outstanding 

defect in the layout of the distribution system of 
the municipal water works, caused by extensive railway 
yards separating the important sections of town into 
what are known as the west end and south side. Early 
in the F.E.R.A. program, work on this was started from 
plans previously prepared in our office, and approved 
by engineering departments of the two railroads affect- 
ed. Under the supervision and leadership of our few 
key men, a creditable performance and a good grade 
of workmanship have been secured. The costs naturally 
reflect trenching by hand instead of by machine. 

Little of interest attaches to the normal installation 
of lead-jointed 8” cast-iron pipe laid in the usual man- 
ner, of which most of the work consisted. But some 
unusual conditions were encountered in the laying of 
pipe across the railroad properties, including two tracks 
of the Wheeling & Lake Erie Railway, numerous yard 
tracks, and six high-speed tracks of the Pennsylvania 
Railroad system, comprising two of the Cleveland Di- 
vision (Akron-Columbus) and four of the Pittsburgh- 
Chicago main line, via Ft. Wayne. Local railroad rep- 
resentatives and our office cooperated in selecting a 
route combining minimum length and lowest practi- 
cable number of track crossing, which number was 20. 
The railway officials gave valuable assistance and com- 
plete cooperation, even moving the pipe from utilities 
storage to the site by rail for part of this project, a 
rare exception to the general use of truck delivery 
alongside trenches nowadays. 

A start on the actual railroad crossing was made 
from the south side Oak Street line, previously dead- 
ended near the Wheeling Railway, where a corrugated 
galvanized iron casing was specified. This was installed 
successfully in open-cut trench after old bridge timbers 


Pca some time Orrville, Ohio, officials had been 
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Pipe line crossing railroad yard. 


had been worked under the ties parallel to rails to 
bridge the excavation. Three 12-ft. lengths were laid 
and aligned and the backfill was rapidly placed and 
tamped. Throughout the entire work on railroad prop- 
erty an exceptional amount of attention was given to 
back-filling and prevention of cinder contamination. 
Through this casing a water pipe was jacked, using 
surplus 8” black iron flanged pipe. Transition to lead 
jointed fittings were made at the bends required at each 
end of this run of rigid pipe, so that no trouble from 
expansion is probable. The further precaution was 
taken of applying protective asphalt coatings on the 
pipe exterior, bolts and flanges, and good drainage was 
provided. 

The pipe laying proceeded next down a considerable 
declivity to grade under the Cleveland-Akron-Colum- 
bus line tracks at the south boundary of the main group 
of yard tracks. The corrugated iron casings method 
was similarly employed under two tracks here. In this 
case, time element considerations were negligible in 
the actual trench cutting, and train traffic was readily 
re-routed, as was possible for all the next yard tracks 
encountered. Backfilling was completed and the track 
generally returned to service that same evening. Work- 
ing pressure tests against temporary plugs were made 
between tracks. Twelve-foot and eighteen-foot full 

lengths of cast iron pipe were juggled 
in order to get joints to occur in the 
working space between yard tracks. 
Top of pipe line was held five feet 
under base of rail. 


Laying the Pipe 
: In the approach to the other main 
line tracks at the north boundary of 














<» the yards, the water line had to be 
depressed to correspond to the lower 
level occupied by the Ft. Wayne main 
line. For completion of the new con- 
nections to the west-end stub line 
on Westwood ave., work across the 
tracks was minimized as much as 
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possible. Very frequent train movements (80 per 12 
daylight hours), as well as general safety require- 
ments led to the selection of a rotary boring method 
often employed by the natural gas companies for 
their lines in this region; otherwise some tunnelling 
method would have been necessary to maintain stable 
road-bed and avoid “slow orders’ against the heavy 
freights and fleet of passenger flyers (headed by the 
‘Broadway Limited”) on this route. Final decision in 
favor of the power-boring method was influenced by 
test-holes showing coarse gravel and some quite large 
stones in the drift formation. 

Briefly, the boring method employed a casing envel- 
ope of 14” O.D. size, 37-lb. steel pipe, having attached 
to the head end a slightly over-size toothed and hard- 
ened cutting shoe. This cutting head and successive 
lengths, about 20’ long each, of the 14” casing were 
revolved by a machine having provision for manually 
jacking the casing forward through a thrust bearing. 
A 1'4”-pipe was inserted through the driving machine 
and casing to keep a water jet at the cutting face, wash- 
ing back the excavated material. The rotating machine 
was heavily blocked and braced in correct alignment 
on the bottom of an access trench 25 ft. back from the 
first railroad track. A vertical chain connection trans- 
mitted drive power from a gasoline motor unit on the 
trench bank. Two intermediate set-ups with flanged 
filler sections were required to work in the full lengths 
of casing from the nominal 9-ft. propelling range of 
the driving head, the successive lengths of 14” casing 
being connected by oxy-acetylene weld for mechanical 
drive strength. 

In the 65-ft. length, a 14” deviation off horizontal 
alignment and a 5” drop out of level resulted. This was 
easily compensated for in the next adjacent joints of 
the 8” cast iron pipe inserted through the 14” casing. 
Full 18-ft. lengths were used, resting on a creosoted, 
hardwood cradle slid into the casing along with the 
conducting pipe to prevent any load bearing on the 
bells. For further precaution against vibration, the 
first joints outside the enclosing casing were made 
with Dresser couplings. The annular space around the 
8” pipe at the end of the 14” casing was closed with 
masonry, after wrapping asphalted felt expansion ma- 
terial on the water pipe. No extra drainage provisions 
appeared to be necessary. 

For the remainder of work after the crossings under 
tracks, some short runs of trench excavation, pipe- 
laying and backfilling completed connections to a new 
loop tying in two dead-end lines in the “west-end.” 
The entire project included 2,123 lineal ft. of trenching, 
2 hydrants, and 6 valves; material-truck-tool cost was 
$3,444.60; our labor and supervision, $521.79; and 
$2,359 for relief labor. Of the grand total, $985 was for 
the complicated 4-track crossing described above, cov- 
ering 62 ft. of casing, 96 ft. of 8” pipe, fittings, ma- 
chine rental, tool and construction equipment charges. 





Recovery for Engineering Services 


Action was brought by engineers against a village 
for engineering services in connection with the installa- 
tion of an improved water and sewer system. The con- 
tract referred to detailed cost estimates, attending of 
hearings and the assistance of the village attorney in 
the prosecution of the condemnation, special assess- 
ment and special tax cases. It also contemplated pay- 
ment in cash or special assessment or special tax vouch- 
ers. The Illinois Appellate Court held, Charles DeLeuw 
& Co. v. Village of Midlothian, 7 N. E. (2d.) 506, 
that the contract was not void for lack of prior appro- 
priation, especially in view of the fact that the village 
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had insufficient debt incurring power to pay for the 
contemplated improvements of taxation. 

The engineers were held not precluded from recover- 
ing on the contract on the ground that the services were 
not performed in good faith because the village had 
no water supply, that special assessment ordinances 
were void for lack of provisions for water supply, and 
lack of outlet, and because special assessment proceed- 
ings were dismissed because the village had no outlet 
for the sewer system, where, under the statutes, the 
village had the right to compel delivery of water to its 
mains and to contract for a supply of water and had the 
duty to show the availability of the outlet for the sewer 
system. 





Stabilization Specifications of Penn- 
sylvania Highway Department 


Stabilization specifications issued by the Pennsy)- 
vania Department of Highways, under date of March, 
1937, provide for an increase in the proportion of 
coarse aggregate in the mixture and also two-course 
construction. Pennsylvania has a great variety of ag- 
gregates and soils and these specifications are designed 
to utilize local materials to the greatest possible extent 
with a view to keeping the stabilized type of base and 
wearing course as low-cost as possible. 

Five designs are provided for varying local materials. 
These are outlined as follows: 


Design Number 1— 
Binder Soil or Soil + Screenings; Binder Soil or Soil + Sand; 
or Run of Bank Stabilized Soil. 


Design Number 2— 
Design No. 1 + Penna. No. 2B Coarse Aggregate or other ag- 
gregate of approved gradation, as may be indicated. 


Design Number 3— 
Bottom Course “A” (Coarse Material) = Design No. 1 plus 
any of the following materials: Coarse Reddog, Coarse Shale, 
Coarse Gravel, Coarse Stone, Coarse Slag, or Other Coarse 
Material. 
Bottom Course “B” (Graded Material) = Soil plus any of the 
following materials: Graded Reddog, Graded Shale, Graded 
Cinders, Graded Gravel, Graded Stone, Graded Slag, or Other 
Graded Material. 
Top Course = Design No. 2. 
Design Number 4— 
Run of Bank Gravel + Binder Soil. 
Design Number 5-— 
Run of Bank Stabilized Gravel. 
The gradation of 2B Coarse Aggregate, as men- 
tioned in Design No. 2, is as follows: 


ce ere bedieredeenn aewbanein 100% 
iG icc ceeendekanenaeetsnnenenes 85-100 % 
ic incncedcbeeentuedeeewsade 10- 40% 

0- 8% 


OD ccipicescnversseceseuesawewns 

Aggregate up to 3-inch size is permitted in Bottom 
Courses “A” and “B” in Design No. 3. Reddog is an 
incinerated mine waste, available in large quantities 
in the coal regions of the state. While it has been used 
in some stabilized wearing courses, its resistance to 
weathering and traffic wear is not as great as that of 
other common aggregates, so that its use in these speci- 
fications is restricted to base courses. 

The maximum liquid limit for the soil fines in these 
designs is specified as 35 and the maximum plasticity 
index as 12. It is probable, however, that a majority of 
projects will be designed with a P. I. much lower 
than 12. 

Provision is made for the use of chemical admix- 
tures, as specified for individual projects. 
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Jacking a Corrugated Culvert Under 
a State Highway 


Methods, Equipment and Cost of Replacing Failed Culvert Under 
Deep Fill by Jacking Method. 


By WARREN VAN DYKE 


Secretary Pennsylvania Highway Department 


near Pittsburgh prompted the Pennsylvania 

Department ot Highways to resort to an inge- 
nious and unusual method of replacement—driving the 
pipe through the ground with heavy jacks. 

The original pipe had been installed during new 
construction on State Route 19. It merely was laid in 
a shallow trench and covered with fill, over which ran 
the new highway. When the pipe failed, the cave-in 
served as a dam and blocked drainage. 

To tear up the highway and dig down to the same 
level to put in a new pipe would have meant tra‘fic 
delays and a heavy outlay of funds. Instead, we jacked 
a 36-inch corrugated iron pipe 50 feet beneath the sur- 
face and through the 200-foot fill. It was the first such 
operation undertaken by the department. The cost was 
$5,000 but it would have been greater had we employed 
any other method of replacement. 

Aside from successful completion of the job, the de- 
partment gained valuable experience in the method 
required in handling work of this character in the 
future. Several interesting arrangements were re- 
quired. 

The setup consisted essentially of a jacking abut- 
ment, a guide for the pipe, two 50-ton jacks, and the 
necessary blocking and fittings to transmit the pressure 
of the jacks to the pipe. 

After the material had been assembled and the loca- 
tion of the proposed pipe determined, it was decided 
to jack the pipe from the lower end. It was found by 
measurement that the pipe would have a grade of 2.9 
per cent to reach the desired point at the up-stream 
face of the fill. : 

The most important phase was the jacking abutment. 
Because of the marshy nature of the soil, the bulkhead 
did not have sufficient resistance to the thrust of the 
jacks and it was necessary to hold it down with cables 
attached to “dead men,’’ and with sandbags piled on 
a platform. 

A track was laid for the guidance of the pipe. This 
consisted of two 12x12” timbers, laid 18 inches be- 
tween their near faces. These were set at the proposed 
grade and armored on the inside upper edges with 
3”x3"x5/16" angles. 

The department purchased two 50-ton jacks with 
24” lift for the project. The jacks, weighing 310 
pounds each, were well suited to this type of pipe jack- 
ing as the unusual lift avoided frequent changing of 
the blocking. They also will be useful for bridge jobs 
and similar work in the future. 

A shed was built over the jacking layout to protect 
the men from weather conditions, since it was consid- 
ered necessary to keep the pipe moving day and night. 
This brought up the question of lighting and a small 


(Ones Pi of an old culvert under a highway 


gasoline driven lighting plant was used. An extension 
line was carried into the pipe to light the work of the 
diggers. This was better than oil lamps, both for effi- 
ciency and ventilation. 

Ventilation early became a matter of concern and a 
bad odor apparently due to decaying vegetation be- 
came noticeable after a short time. A department air 
compressor was installed, together with a rented hand 
digging machine with spade blades, and the air from 
this equipment did the double service of power and 
ventilation. 

The Armco pipe used was \% in. thick and in 10- 
foot sections, except the first two were 12 feet long. On 
top and bottom were riveted slip plates with the corru- 
gations running longitudinally. These were designed 
to lower friction on the pipe caused by the transverse 
corrugations. 

Four coal] miners were used in digging the first hun- 
dred feet, two men on each 12-hour shift. Each man 
worked in the pipe a half hour, then rested the same 


The upper picture shows the jacking arrangement necessary to force the 
Pipe through the fill. The lower view shows the fill and in the lower 
corner the building from which the work was carried on. 
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length of time. Afterwards, two more diggers were put 
on, one on each shift. 

It should be emphasized that these diggers are key 
men and the pipe advances only as fast as they remove 
the earth from before it. They also must have sufficient 
skill and care to steer the pipe properly. 

The method of directing the pipe is of interest. Two 
boards 14’x3”x36” were bolted together in the center 
so they could be folded up or opened to right angles 
at the digger’s convenience. Each board had slits cut 
in it about six inches long. When set up and levelled 
with a carpenter’s hand level, one arm was horizontal 
and one vertical. The digger, by holding his lamp be- 
hind each slit in succession, made it visible from out- 
side where line and grade sights were placed clear of 
the work. 

It was important to hold to line and grade as closely 
as possible and this was done by digging more out on 
the side to which the pipe needed directing, leaving the 
other side tight and helping with the bar. This, how- 
ever, left a tight spot which increased the friction. The 
line and grade had to be watched frequently to prevent 
these spots from being too large. Shallow trenches were 
excavated across the bottom of the tunnel at frequent 
intervals to prevent any loose material which might be 
carried along with the pipe from accumulating to an 
extent which would interfere with jacking. 

Few large stones were encountered. The fill was 
largely a homogenous mixture of clay and small stones 
or shale. 

When not using the air digger, the men used spades 
with cut-down handles about 18 inches long. They also 
used short-handled miner’s picks and dug two feet 
ahead of the pipe with about three inches clearance all 
around. The pipe was then jacked and digging re- 
sumed. 

Labor at the jacks was divided into three shifts of 
eight hours each, six men to each shift. From the time 
jacking was started until it was completed, 18 days and 
14 hours of practically continuous work elapsed. About 
two days in all were lost resetting the jacking abut- 
ment. The average progress was better than a 10-foot 
section a day. 

The chief difficulty was holding the jacking abut- 
ment in place and it was necessary to anchor it down. 
At times the 50-ton jacks were working practically to 
capacity with extension pipes over the jack handles and 
three men to each jack. The thrust was, of course, severe 
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Chart for Figuring Calcium Chloride for Concrete Curing. 
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and the posts of the jacking bent tended to lift. It was 
recommended that in future work of this heavy nature, 
a concrete abutment be built or a crib filled with lean 
concrete be used. It should be kept low so as not to 
interfere with the flow of water after the pipe is in 
place. It could be designed as part of the headwall 
and apron of the finished structure. 
The average cost of the job was $24.51 per foot. The 
cost items were as follows: 
Cost of getting material on job and erecting 
bulkhead 
Cost of tearing down bulkhead and digging 
inlet and outlet ditch 
Actual supervision and cost of digging and 
CE cc cu wa deh dna hk ke cee 68S 2494.31 


TOTAL SUPERVISION AND LABOR. . $2985.16 


Garage payroll, including equipment and 
operators 

Equipment rental (trucks, compressor, etc.) . 

Miscellaneous costs (lumber, rope, wagon, 
lighting fixtures, pulleys, bolts, spreaders, 
angle irons, etc.) 

Total cost of 36” pipe 204 feet long 


233.20 
554.97 


282. 
cae PRS 





Lessons From the Flood for 
Water Works Men 


Water works men learned several lessons from the 
floods of last spring, chief among them the following: 
Keep all equipment in first class operating condition ; 
have standby power available for pumps and mechani- 
cal equipment; have plenty of chemicals, alum, lime, 
carbon, chlorine, ammonia, etc., on hand, storage of a 
month’s supply not too much. Keep clear well and ele- 
vated tank full all the time; know where shut-off valves 
on distribution system are so they can be shut off if 
necessary; arrange for temporary safe water supplies 
such as well, cisterns, in case of failure of public water 
supply (these should be chlorinated before use). When 
public supply is placed back in operation, be sure all 
contaminated water that may have entered the supply 
is flushed out and the system is thoroughly chlorinated, 
at least a residual of 50 p.p.m. and bacterial samples 
of several sets showing no B. coli after chlorine residual 
is back to normal operation. Warn all people to boil 
water if system is in any way affected by flood water 
and supply might become contaminated.—//linois De- 
partment of Public Health. ~ 





Determining Amount of Calcium Chloride 
for Concrete Highways 


A chart for determining the amount of calcium 
chloride to use integrally in concrete highway con- 
struction has been developed by the Calcium Chloride 
Association. In using this chart, the determination of 
the exposed air temperature and the modified relative 
humidity are necessary. A wet and dry bulb hygrom- 
eter is used for this, which shows these directly on 
a central revolving scale. The chart used is shown 
herewith. The method of use is as follows: If the dry 
bulb temperature is 80° and the relative humidity, as 
determined, is 56, then connect these values (see ex- 
ample, dotted line) with a straight-edge, and note 
where it crosses the diagonal line for per cent of 
calcium chloride to use. In the example, 142% by 
weight of cement, is required, or about 1% pounds 
for each sack. 
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By O. C. CARLSON 
Supervising Engineer, Cowskin Drainage District, Wichita 





rivers. Cowskin Creek, located a few miles south 

of Wichita, Kansas, has long been a source of 
damage to farm land and crops. The first organized 
effort against its flood waters was started on Decem- 
ber 27, 1916, when the Cowskin Drainage District, 
comprising some 200 square miles, was organized. 

Due to the present interest in water control and the 
available federal funds, the District has been able to 
accomplish a great deal of improvement work recently. 
During the period from October 1, 1936, to July 1, 
1937, the expenditures have totaled $97,500. This in- 
cludes both federal funds and the sponsor’s contribu- 
tion. The local unemployment situation has been con- 
siderably alleviated by the employment of an average 
of 125 men throughout this whole period. 

The maximum volume of water to be provided for 
is 5,200 second feet. In order to take care of this dis- 
charge, the creek has been widened to give a channel 
48 feet wide across the bottom with sides of 2 to 1 slope. 
A levee 6 feet high was built to protect the surrounding 
land. These levees, 300 feet apart, will take care of 
water 11 feet above the low water mark of the creek. 

There are numerous places where drainage must be 
carried under the levee into the creek, but protection 
must be given against high water backing through the 
levee. Multiple lines of asbestos bonded Armco pipe 
with a paved invert were installed under the levees 
as is shown in the photograph; and Calco automatic 
drainage gates were used for protection against back- 
water. This type of flexible pipe was considered de- 
sirable because foundation conditions are very un- 
stable. 


Proves. control is not alone a problem of large 





Flood Control in a Southern Kansas 
Drainage District 
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Above, excavating the Channel. Below, Calco gates in position 
to prevent backwater flow 


The quantities involved in the construction of this 

project will give some idea as to its magnitude; 120,500 

__ cubic yards of earth excavation for 

} the channel, 143,417 cubic yards of 

earth excavation for the levees and 

27,500 cubic yards for other work. 

Some 200 acres of heavy and 116 

acres of light clearing were neces- 

sary before the work of excavation 
could be started. 

Modern equipment was used for 
the excavation, including two 7-yard 
hydraulic scrapers powered with 75 
horse-power tractors, and a 14-yard 
drag-line, all of which were in con- 
stant use. All slopes of the levees 
were finished, however, by the use of 
hand labor. 

The resident engineer was K. W. 
Willey. The project was designed by 
the Kansas Engineering Company 
of Topeka, Kansas. The present 
members of the Drainage Board are 
L. F. Wagner, chairman; W. F. 
Duval, treasurer; Wayne Bearly, 
secretary. 
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Public and Private Cooperation in the 
Development of Sewage Treatment 


Water Commission brought to the attention of 

the city administration of New Britain the 
necessity of improving its sewage treatment plant. This, 
a sand filtration plant, was hopelessly overloaded, re- 
sulting in complaints and suits for damages. 

The engineers of the commission made detailed 
studies of the volume and character of the sewage, 
including the industrial wastes discharged into it. 
Several consulting engineers were employed by the 
city and four separate plans were submitted. The sew- 
age during warm and dry summer weather is rather 
strong and contains a substantial volume of industrial 
wastes, many of them from metallurgical industries, 
and recent developments in chemical treatment seemed 
to offer advantages, while the wastes were inimical to 
biological agents. 

The final outcome is described as follows by the com- 
mission in its latest report: 

“In April 1935 the city, having received a very 
attractive price on the construction of a plant from a 
company which had developed and patented a modified 
chemical treatment process,* requested the approval of 
the State for its construction. As no plant embodying 
the principles which it was to employ had ever been 
built, it was proposed that a model or pilot plant be 
constructed at New Britain and operated for a suffi- 
cient period of time to determine whether or not it 
could meet the standards of purification fixed by the 
State. 

“The construction company accepted this proposal 
and proceeded to build at New Britain, entirely at its 
own expense, a plant capable of treating 100,000 gal- 
lons of sewage per day. This pilot plant was put into 
operation about June 30, 1935, and operated continu- 
ously until August 1, 1936. The State Water Com- 
mission maintained a force of samplers at the plant 
for 24 hours per day for two months, and its consulting 
chemist with three assistants was engaged constantly 
on this work for this period. In addition to this, our 
consulting chemist analyzed samples, made up of com- 
posites collected over each period of 24 hours in pro- 
portion to the flow of sewage, for an additional month. 
During the entire 13 months period, determinations of 
suspended solids and biological oxygen demand of both 
the raw sewage and the treated effluent were made daily 
by chemists employed by the company. The records of 
all this experimental work are in the files of the State 
Water Commission. 

“In October, 1935, the Commission felt, in view of 
the results obtained to date, that it was justified in 
advising the city that the proposed method of treating 
the sewage would produce a degree of purification 
satisfactory to the State. The following spring the city 
let a contract for the construction of the plant and it 
will be completed and ready to be placed in operation 
shortly after the first of the year.f 

‘‘As stated earlier, this plant is unique in that none 
has ever before been constructed which combines the 


Niwatee eleven years ago the Connecticut State 


various features employed. There were, therefore, no 
data showing just what results might be expected. 
Briefly, the essential features of the modified chemical 
process consist of the following steps: 


(a) Sedimentation of the raw liquor; 

(b) Addition of salts of iron, alkalies, chlorine 
or other chemicals; 

(c) Addition to the raw and settled sewage of 

varying quantities of sludge obtained from 
the sediment which collects in the final settling 
tank; 
Fiocculation (or slow agitation) by com- 
pressed air, for varying periods of time, of 
the sewage after addition of chemicals and 
the returned sludge; 

(e) Final sedimentation. 


“Chemical precipitation of sewage is a very ancient 
art practiced in one form or another since before the 
Christian era. Sedimentation, flocculation and mixing 
of “return sludge” with raw sewage are operations that 
have been used in sewage treatment for many years. 
The modified chemical process under consideration has 
assembled these several steps and a patent has been 
granted on the ground that a substantial improvement 
in the art of sewage treatment has been made. 

“Compared with plain sedimentation, and chemical 
precipitation with sedimentation, experience indicates 
substantially better results will be possible with this 
modified method as measured by the biological oxygen 
demand removal. The following figures give compara- 
tive results which may be expected in this respect: 


PERCENTAGE REMOVAL OF ORGANIC MATTER 
(BioLocicaL OxYGEN DEMAND) 


Chemical Precipitation 
with Sedimentation 
25 to 40 30 to 60 


Modified Chemical Process 
40 to 90 


Plain Sedimentation 


“Tt is hardly necessary to point out that the adequacy 
of any method of sewage treatment depends on effi- 
cient operation of the plant but, where chemical pre- 
cipitation is employed, the degree of purification is 
almost negligible unless skilled and constant super- 
vision is provided. This implies not only competent 
personnel to operate the plant but a constant supply 
of the chemicals required. 

“It has been estimated by consulting engineers em- 
ployed by the city that an activated sludge plant would 
cost $650,000 to build, and sprinkling filters approxi- 
mately $1,000,000, while the contract price for the 
chemical precipitation plant was $400,000. On the 
other hand, the cost of operation of a chemical plant is 
higher than for some plants depending upon biological 
processes.”’ 


* The Guggenheim Process. 
7 The plant went into operation this spring. 





PUBLIC WORKS for August, 1937 


The Problem of Small Plant 
Engineering 


Of five requests for information and advice that came 
in yesterday’s mail from our readers, and are this 
morning lying on the editor’s desk awaiting reply, 
three have to do with small plants problems. This is 
about the average, and is one reason why considerable 
attention is paid to this matter in our editorial columns. 
Of the three small plant letters, two referred to sewer- 
age and one to water supply. 

A large city embarking upon a sewerage treatment 
project is financially able to employ the highest type 
of consulting engineer, and to carry on investigations, 
even over a long period of time, to determine proper 
procedure. The small community is either not able to 
do this, or thinks it is not. 

More information on the subject appears to be needed 
to serve the very many small communities in our coun- 
try. The need refers not only to sewerage and water, 
but also to highway and street surfacing, and to equip- 
ment for doing the work—in fact to all phases of small- 
town and rural engineering. The editors of this maga- 
zine are glad to receive from our readers questions, dis- 
cussions and articles on the subject. 





Financing Sewage Treatment 


Many municipalities hesitate to go forward with vi- 
tally needed sewerage construction because the opera- 
tion of sewerage systems and of treatment plants repre- 
sents a drain on the community budget. On the other 
hand, expenditures for water works improvements are 
often voted more readily because the water department 
is a money-making organization, as a rule. 

But, after all, the money comes from the same place— 
from the pockets of the citizens who go to make up that 
community. The income of the water department comes 
from the water users; of course, and properly, the 
charge is usually based on service rendered, as by the 
thousand gallons of water used. This fact does not in 
any way change the situation. Net income from a water 
department represents only the surplus, above expenses, 
of the sums collected from the citizens of the community. 
A service is rendered ; a charge is made. It is essentially 
unimportant whether the charge is made in one way 
or another. 

A sewer system and a sewage treatment plant renders 
also an extremely valuable service to the citizens of a 
community. As a rule, the service rendered saves money 
in that the cost of sewage collection and treatment is 
less than for individual cesspools or even septic tanks. 
There is only one way to pay for this service—just as 
in the case of the water works system—and that is by 
getting the money from the benefited citizens. In most 
cases this represents almost the entire population, di- 
rectly and indirectly. 

There is little excuse for postponing needed sewage 
treatment and sewer construction. Recent methods of 
treatment have reduced the cost of construction and of 
operation. A realistic viewpoint of the source of the 





money and the benefits to be derived from its expendi- 
ture are important. 

As a matter of fact, money can usually be saved if 
both water and sewerage systems are built at the same 
time. After water has been provided, sewers are inevi- 
table, and the need for them is realized—and often 
physically so—more and more as time passes. 

Among the advantages of constructing the sewer 
system and treatment plant at the same time that the 
water system is built are: The cost is usually less than 
if each is built separately; financing arrangements 
can be made at one time; engineering fees, incidentals 
and extras are apt to be considerably less ; and the streets 
are torn up but once. 

As before stated, the money for both services comes 
from the citizens of the community, but the outgo is 
richly repaid in convenience, protection to health, and 
added property values. 





Low Cost Road Materials 


During the past 6 or 8 years, there has been tremen- 
dous progress in the details of construction of low-cost 
roads. As a result, today’s road of this type, even though 
it costs but a few hundred dollars a mile, must provide 
a riding smoothness almost undreamed of less than a 
decade ago; it must also have economy of maintenance 
—or to use a modern term, it must “‘be able to take it.” 

Changing motor vehicle trends, with increased speed 
of ordinary travel, and with greater volumes of traffic, 
have imposed higher demands upon the construction 
methods and also upon the materials used in construc- 
tion. The specifications for materials for many types of 
these low-cost surfaces are notoriously liberal or “open.” 
So long as these materials were furnished primarily 
by a few large companies which had a material stake 
in the prosperity of this field, and maintained a high 
quality of product, these liberal specifications did no 
harm. But with the great increase in the usage of these 
materials, many smaller producers or dealers have ap- 
peared, not all of whom have been able to maintain 
their products within those limits that experience has 
shown to be desirable. As a consequence, a tightening 
of the specifications may be necessary. In the meantime, 
price alone should not be the determining factor in se- 
lecting such materials; a small saving in first cost may 
be poor economy in the end. 





Road Striping for Safety 


There is and should be a lot of talk about this busi- 
ness of killing some 35,000 people a year in highway 
accidents. Many of the remedies proposed are expen- 
sive and will take a long time to carry out. They should 
be carried out, though, just as soon as possible. In the 
meantime, let us make our present roads just as safe as 
we can. Proper marking and striping of the highways 
is an important safety factor. About this time of the 
year, unless markings have been renewed, some of the 
lines are getting pretty faint. Remarking to have the 
lines clearly visible may prevent many accidents. 








Suggestions for Summer Opera- 
tion of Tractors 


By G. D. Groce 


In the summer season, with most tractors doing their 
heaviest work under extreme dust conditions, too much 
emphasis cannot be placed on cleanliness in handling 
fuel and lubricants and on the proper servicing of air 
cleaner, breathers, oil filters, and fuel filters. 

A gasoline engine, such as used in the Model AG 
(Cleveland) tractor, requires approximately 100 cubic 
feet of air per minute (correspondingly more on larger 
models) when operating at governed speed. All of 
this air must be taken in through the air cleaner— 
hence, the importance of keeping the air cleaner clean. 

Proper attention to the air cleaner is even more im- 
portant on Diesel engines than on gasoline engines 
because of the extreme closeness of all measurements 
and the damage that excess wear can cause. The only 
difference between dirt and emery dust is the difference 
between the speed at which the two can do their dam- 
age. Furthermore, Diesel engines take in the same 
volume of air on each intake stroke regardless of the 
engine speed or the work which it is doing. 

In addition to cleaning the air cleaner, the trans- 
mission, clutch and engine breathers also should be 
washed and re-oiled at frequent intervals to prevent 
dust being drawn into these compartments. 

Transmission oil filters should be inspected and 
cleaned at regular intervals. 

And while you’re taking care of these safeguards, 
give some thought to making the load of these safe- 
guards as light as possible. The proper handling of 
fuels is a case in point. Containers should be tightly 
covered and kept thoroughly clean. Before removing 
filler caps, clean away all dust and see that no dirt or 
dust blows through the fillers. 

Too much care cannot be given to this point, espe- 
cially on Diesel tractors. The only way to be absolutely 
sure of clean fuel entering the injection system is by 
preventing any dirt from being mixed with the fuel 
before it is placed in the tractor. 

The best time to clean filters is after the tractor has 
been idle for several hours. Then, a great amount of 
dirt will have settled to the bottom of the filters where 
it can be most readily removed.—Cletrac News. 





Applying Red-Lead Paint in Hot Weather 


.. goomectonag it is stated that to paint steel surfaces 
when they have become very hot from exposure 
to the sun is not good practice. In considering this 
question it should be borne in mind that red-lead paints 
and other paints can be successfully baked at tempera- 
tures ranging up to 200° F. Marking paints applied on 
hot-rolled sheets at the mill frequently outlast coats 
of paint subsequently applied. 

Black bulb thermometers placed in the sun and 
shielded from the wind during the hottest weather 
are not likely to show a temperature of over 140° F. 
Steel structures probably do not reach a temperature 
over 115° F. At this temperature there is neither ex- 
cessive oxidation of the linseed oil nor excessive harden- 
ing of the film. 


Seasonable Facts and Suggestions 
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Of course, heat facilitates the drying or oxidation 
of linseed oil and moisture retards it. These two in- 
fluences, therefore, are opposed to each other in action, 
and on hot humid days in the summer the drying may 
not be all that is desired because of the larger amount 
of moisture present in the atmosphere. 

Another factor of importance is that heat causes lin- 
seed oil to expand and lose viscosity with the result 
that the paint becomes very thin. When paint in this 
condition is applied to a hot surface it spreads so far 
that the resulting film is very thin. In addition the 
hot surface may cause trouble from running. This 
naturally would affect the durability of the job. 

Aside from these two factors, however, which can 
be largely overcome by care in application and by 
allowing sufficient drying time, there is no reason that 
red-lead applied to a surface with a temperature of 
115° F. should not give good service. The superin- 
tendent of the old Louisville bridge of the Pennsylvania 
Railroad preferred to have all paint applied in the 
summer time and on days when the thermometer 
showed 90° F. or more. As this bridge required paint- 
ing only four times in 44 years, it certainly shows that 
the high temperatures had no ill effect on the paint’s 
durability —Dutch Boy Quarterly. 





Attempted Reduction of Sealed Bid 


A contracting firm which had bid on the completion 
of public works after the default of the original con- 
tractor sent a telegram to the proper officer before the 
date for opening sealed bids, reducing its bid by $1,500. 
It developed that they were the lowest bidders, without 
regard to the telegram. In an action against the surety 
for the excess cost of completing the work under the 
original contract, the surety contended that, upon re- 
ceipt of the telegram, the superintendent of works 
should have rejected all bids. 

The New York Supreme Court, Special Term, Al- 
bany County, People v. Caldwell-Garvan & Bertinio, 
Inc., 294 N. Y. S. 122, held that although the superin- 
tendent of public works had the authority to reject all 
bids, he was not compelled to do so, and would not have 
been justified in incurring the additional expense of 
advertising for new bids. He could not in any event 
accept any bid except a sealed bid, and the telegram 
could not constitute a sealed bid or any part thereof. 





Bids For Patented Pavements 


A city charter provision required paving contracts to 
be made upon specifications and competitive bids. It 
was held, Vilbig v. City of Dallas, Supreme Court of 
Texas, 96 S. W. (2d.) 229, that these requirements 
were met by specifications incorporated in the city’s 
offer for bids on patented pavements, although it per- 
mitted bids on three patented articles, on one article 
controlled by one concern, but permitted bids on one 
article which all could use and bid on. The specifications 
offered different types of surfacing materials. The bid- 
ders on the patented materials were in full competition 
with each other and with the bidders on the non- 
patented material; and the latter were in full competi- 
tion with the former. 
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Fig. 7—Spillway capacities for small dams in North Dakota 


Instructions for the Design and 
Construction of Small Dams 


Prepared by L. C. Tschudy and John G. Sutton, Engineers, U. S. Department of 
Agriculture, under the direction of Lewis A. Jones, Chief, Division of Drainage 


ESE instructions cover the design and con- 

struction of dams suitable for Civilian Conserva- 

tion Corps work in North Dakota, and data relat- 
ing to runoff, spillway capacity, etc., should be used 
cautiously for work in other states. References are 
to dams not exceeding the following average heights 
above stream beds: earth dams, 20 ft.; rubble masonry 
dams, 10 ft.; timber crib dams, 8 ft. Dams described 
are intended primarily to store water for flood control 
and water conservation purposes and to raise the water 
table in bottom lands. No provisions have been made 
for draining the reservoirs. 


This is the second and final installment. The first 
appeared in the July issue. 


Determination of Spillway Capacity 


For convenience in determining spillway capacity 
necessary for different projects, the probable run-off 
for various conditions has been estimated and recom- 
mended capacities are shown in Figure 7. These curves 
are determined for various watershed areas by the 
Rational method of computing run-off and from stream 
flow records. Earth dams must not be overtopped and 
an ample factor of safety must be allowed in order to 
insure safe structures. The following instructions 
govern the determination of spillway capacity of dams 
to be constructed by the Civilian Conservation Corps 
camps in North Dakota. 

Curve A shall be used to determine spillway capaci- 
ties of earth dams in hilly and rolling country. The 


flow from this type of watershed is more rapid than 
from flat areas and is classified as fast run-off. 

Curve B shall be used for flatter slopes where slower 
flows will occur and represents medium run-off; to be 
used only for earth and masonry dams where little 
damage will result from failure. 

Curve C shall be used to determine the spillway 
capacity of rubble masonry and timber crib overflow 
dams on flat streams which will have comparatively 
small run-off per square mile. The rate of run-off from 
such areas has not been great and if the dam is over- 
topped slightly more than anticipated no great amount 
of damage is likely to occur. Curve C shall not be used 
to determine the spillway capacities of earth dams. 

The extent of the probable damage, should the dam 
be overtopped, is one of the most important considera- 
tions in determining spillway capacity. When the 
amount of water stored is so small that, should a cailure 
occur at the maximum flood flow, the liberation of im- 
pounded water would not cause much damage, a smaller 
spillway is permissible. 

The flow over an excavated spillway where the en- 
trance is sloped and there is free flow at the outlet, can 
be determined by the weir formula: 

Q=CLH* 

where Q=discharge in cubic feet per second 
C=constant 
L=width of spillway in feet and 
H=depth of water over crest of spillway 

For a paved spillway having free flow at the outlet, 
use C=2.5, and for excavated spillway with loose rock 
riprap and free flow, use C=2.25. Where the back- 
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water may cause congested flow at the outlet of an 
excavated spillway, use C—2.0. These figures are con- 
sidered conservative. 





Freeboard 


The freeboard of the dam should usually be at least 
3 feet above the maximum stage estimated to occur 
when the spillway is discharging at the flood rate se- 
lected for the design. If the capacity of the spillway 
cannot be estimated accurately or is indeterminate, a 
larger freeboard should be allowed, depending on the 
damage that would result if the dam failed. If a long 
natural spillway is available it is permissible to reduce 
the freeboard to 2 feet. 


Construction of Spillway 

The spillway designs considered most suitable for 
earth dams are shown in Figures 5 and 6. Where rock 
is plentiful, rubble masonry at least 18 inches thick 
should be used for constructing walls and floor. Plain 
and reinforced concrete 8 to 12 inches thick can be used 
with the same general plans where rock suitable for 
rubble masonry is not available and concrete construc- 
tion is cheaper. 

An excavated spillway is desirable. The entrance 
should be flared to improve the hydraulics of the chan- 
nel, as shown in Figure 5. The bottom of the channel 
should be graded accurately and the sides sloped care- 
fully. Rock for the floor should be hand laid and the 
voids filled with cement grout. The channel below the 
spillway should be paved or riprap placed where neces- 
sary to prevent dangerous erosion. The outlet of the 
spillway should be carefully aligned so that the flow 
will be deflected in the direction of the original stream 
bed in order to minimize the effect of eddies which 
might cause erosion of the downstream face of the dam. 

A depression in the bank can sometimes be used to 
form a natural spillway. Where a spillway is not paved 
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or riprapped, the influence of vegetation on the dis- 
charge should be carefully considered. 


Design of Masonry Overflow Dams 


Although it is desirable to construct a masonry over- 
flow dam on solid rock, this type of foundation is not 
always available. In designing a masonry dam for 
construction on an earth or poor rock foundation, the 
uplift pressure and buoyancy from tail water enter into 
the design and must be considered. 

The types of masonry overflow dams recommended 
for use in North Dakota are shown in Figures 8 and 9 
and other details of construction are shown in Figures 
10 and 11. The principal difference in the two designs 
is in the method of draining the downstream apron. 
The apron of the section shown in Figure 8 is drained 
at the downstream toe and must be heavy enough to 
resist uplift pressure. The apron thickness T for various 
heights of dams is shown in Figure 8. This type of dam 
(Figure 8) should be used for earth foundations where 
topography, soil and stream flow are such that it is not 
likely the soil beneath the downstream apron can be 
drained during the winter months. 

The section shown in Figure 9 should be used for 
locations where it is probable that the stream bed will 
drain during the winter months. Drains laid as shown 
in Figures 9 to 11 should be provided beneath the down- 
stream apron to dry out the foundation during the 
winter and thus prevent the apron heaving from frost 
action. The water from the tile lines drains into the 
riprap below the downstream apron. A trench should 
be extended downstream for a sufficient distance to 
drain the riprap during the winter months. 

The design of the spillway, wing wall, and sheet 
piling is practically the same for both sections shown 
in Figures 8 and 9. The lip of the spillway has been 
sloped in front and designed with a large section to 
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Ny Fig.8- Section of rubble masonry overflow dam 
where foundation cannot be drained. 
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Fig 9- Section of rubble masonry overflow dam. 
where foundation can be drained. 
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Fig. 8—Section of rubble masonry overflow dam where foundation can not be drained. Fig. 9—Section of such dam where 
foundation can be drained 
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Fig.12 - Plan of timber crib overflow dam. 
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Fig. = Plan of Fig.9 rubble masonry overflow dam. 
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S- Designed height of spillway. 
Fig.13- Section of timber crib overflow dam. 








resist ice pressure. The spillway should be slightly 
curved at the crest and at the base to conform approxi- 
mately with the natural curve of the water. It is not 
considered practicable, due to construction difficulties, 
to round the spillway to conform exactly to the shape 
of the nappe. 

The arrangement of the wing walls and apron walls 
depends on the topography of the stream bed and length 
of the weir. These walls should have ample dimensions 
and should be carefully constructed so that water can- 
not seep around the ends of the dam. (Such connections 
with stream banks are frequently inadequate and wash- 
ing occurs around the ends.) Wing walls should be so 
designed that the length of the path of percolation 
along any line beneath or around the wing walls is not 
less than the path beneath the dam. 

The apron walls should have a minimum thickness 
of 18 inches, which will ordinarily be adequate in North 
Dakota. The wing walls should have a minimum thick- 
ness of 30 inches and footings, as shown in Figures 
8 and 9. The height of the apron wall above the down- 
stream apron should be at least 114 times the height of 
the wing wall above the spillway lip. The apron wing 
wall should be backfilled with porous material and 
drained, as shown in Figures 8 to 11. The downstream 
end of the backfill should be riprapped with large rocks. 

Expansion joints are not considered necessary and 
need not be used in the rubble masonry dams covered 
by these instructions. 

The necessary capacity of the spillway of masonry 
dams can be determined from Figure 7. The wing walls 





Fig. 10—Elevation of Fig. 9 looking upstream. Fig. 11—Plan of Fig. 9 rubble masonry overflow dam. Fig. 12—Plan of timber crib 
overflow dam. Fig. 13—Section of Fig. 12 








and apron walls should be high enough to confine the 
maximum flow within the banks of the stream. A free- 
board of at least 18 inches should be allowed between 
the elevation of the top of the wing walls and the maxi- 
mum estimated reservoir stage. 

The damage to the structure if the stream should 
overflow its banks or exceed the estimated flood stage, 
should be considered. Protection of the dam against 
such contingencies by riprap is frequently desirable. 


Preparation of Foundation and Construction of Dam 


Excavation should be carried to a depth of at least 
2 feet below the natural stream bed. A good foundation 
soil is required to support a 10-foot rubble masonry 
dam without appreciable settlement. A solid clay or a 
sandy or gravelly clay soil usually makes a satisfactory 
foundation to resist the pressures beneath a masonry 
dam of this height. 

Drains should be carefully constructed, as shown in 
the plans. A trench about 9 inches square should be 
excavated to grade and filled with about 3 or 4 inches 
of gravel graded from % to 2 inches in size, sewer pipe 
3 inches in diameter laid with loose joints carefully 
placed to grade on the top of the layer of gravel in the 
center of the trench, and the trench filled with gravel. 

If possible, wood sheet piling should be driven to 
a depth at least equal to the height of the dam. A foun- 
dation having porous strata should be handled in the 
same manner as described for earth dams, by using 
core trenches filled with impervious material. If the 
sand and gravel strata are too deep, the site should be 
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abandoned. Where it is impracticable to drive sheet 
piling, a rubble masonry core wall about 18 inches 
thick should be constructed to a minimum depth of 4 
feet for smaller dams, to 6 feet for a 10-foot dam. 

The mortar should consist of a 1:4 mixture using 
Portland cement and a good grade of sand. For point- 
ing, flush joints are considered most desirable. Where 
large stones are used, cement can be saved by inserting 
spalls and small rocks into the large spaces. All rock 
should have clean surfaces. Cleaning should be done 
with wire brushes. Care should be taken to completely 
embed all rock in mortar. The curves shown in the 
plans should be obtained by placing rubble masonry 
along the curved planes shown; although the rounding 
could be done by plastering, a thin layer of mortar 
would probably crack and such construction is not 


approved. 
Timber Crib Dams 


Timber crib dams should be used where the drainage 
area is large, where an overflow dam is necessary, and 
where it is difficult to obtain rock economically for a 
rubble masonry structure. Crib dams are desirable 
where it is difficult to drain off the foundation for 
proper rubble masonry construction. They may be built 
up to a maximum height of 8 feet. The necessary spill- 
way capacity of timber crib dams can be determined 
from. Figure 7. 

The type of dam which should be used is shown in 
Figures 12 and 13. The abutments must be keyed into 
the banks so there is no chance of washing around ends. 
The sheet piling must be driven to a depth at least H 
below the profile. Two rows of sheet piling should be 
driven. The proper method of pointing the piling is 
shown in Figure 4. Planks 2 inches thick may be used 
if they can be driven; otherwise 3-inch planks should 
be used. The two rows should be staggered, thus form- 
ing a better seal against possible seepage. The piling 
should be securely fastened to the crib and the joints 
protected by plates as shown. Lag screws are very effi- 
cient in fastening the piling and decking to the cribs. 

The piling at the downstream end of the apron need 
only be of one thickness but this should reach a mini- 
mum depth of 2%4 feet to insure the dam against un- 
dermining. A space of 1 inch should be allowed between 
planks in the downstream piling so that any water 
accumulating in the crib can drain off when the back- 
water lowers. 

Cribs, abutments, and apron must be filled with 
gravel, or with rock small enough to fill the spaces be- 
tween the timbers. 

The banks along the apron should be protected by 
riprap, the location and amount depending on local 
conditions. In all cases riprap should be laid to a 2-foot 
depth and a minimum length of 10 feet downstream 
from the apron. (See Figure 13). 

The crib and piling should be lined up with a transit 
or chalk line so that the finished structure will have no 
open spaces between the sheet piling and the crib. This 
also produces a much neater job. The cribbing should 
be bolted together with 34-inch round bolts. 

The upstream deck should be sloped and the abut- 
ments should be placed at an angle of 45 degrees in 
order to increase entrance velocities for all heights of 
dams. The decking consists of 2-inch plain planks. The 
stringers are 6” x 6” placed 4’ on centers, or closer if 
necessary to stiffen certain parts of the structure. 

The foundation should be excavated to a minimum 
depth of 12 inches. If unstable soils are encountered 
the excavation should be continued to a greater depth 
until a better foundation is secured. The engineer must 
exercise careful judgment in preparing the foundation. 


PUBLIC WORKS for August, 1937 


Sanitary Requirements for Mary- 
land Summer Resorts 


Sanitary requirements for Maryland resorts are sum- 
marized by Dr. R. H. Riley, Director of the State De- 
partment of Health as follows: 

Water Supply—W ells or Springs: Must not be lo- 
cated within 200 feet of privies or cesspools. Construc- 
tion must be such as to prevent entrance of surface 
drainage. The drinking water must conform in quality 
to United States Treasury Department standards. The 
use of a common drinking cup is prohibited. Drink- 
ing fountains must be of a sanitary type approved by 
the Department. 

Sewerage: Privies or other toilet facilities must be 
of an approved type, and must be maintained in a sani- 
tary condition. Adequate facilities must be provided 
for washing the hands. The use of common towels is 
prohibited. Sewage and other waste must be disposed 
of in such a manner as not to create a nuisance or be a 
menace to health. 

Premises: Buildings and grounds must be kept in a 
neat and sanitary condition. Care must be taken to pro- 
tect against flies and mosquitoes. Breeding places of 
mosquitoes should be drained, filled or oiled periodi- 
cally. Unprotected receptacles containing water may 
not stand for more than 24 hours. Garbage must be 
kept in metal cans with fly-tight metal lids and must be 
disposed of in an approved manner, preferably by burn- 
ing or burying. Receptacles for the disposal of other 
waste such as paper, etc., must be maintained at con- 
venient locations and the contents disposed of promptly 
by incineration or other approved methods. 

Operating Permit: An operating permit for the cur- 
rent year must be on display at all times during the 
operation of the resort. 

Protection of Food from Contamination: Premises 
where food is handled must be satisfactorily lighted 
and ventilated. Rooms in which food is prepared, and if 
practicable, those in which it is served, must be screened, 
or other means must be provided to prevent access of 
flies to food. Scrupulous cleanliness must be followed in 
washing utensils in which foods are cooked or served. 
Stored food must be maintained at a temperature below 
50° F. at all times. Refrigerators must be properly 
cleaned each day. If the refrigerator is cooled by means 
of melting ice the drainage pipe must not be directly 
connected to a sewer. Milk and ice cream must be from 
an approved source and handled in an approved 
manner. 

Bathing Facilities: Bathing water must be protected 
from all controllable sources of pollution. Dressing 
rooms must be washed daily, rinsed with an approved 
disinfecting solution and maintained in a sanitary con- 
dition. Bathing suits and towels must be cleansed in 
boiling water or an approved disinfecting solution after 
each use. 





Legal Liability for Supplying 
Contaminated Water 


While it is well established that water works can be 
held liable for damages for illnesses or deaths resulting 
in consequence of the suppying of contaminated water, 
such fact is still not generally appreciated by the opera- 
tors of these utilities. A town’s water supply may be of 
the highest excellence; yet if a situation exists whereby 
water from a polluted auxiliary source can be intro- 
duced into the mains, such hazard serves to impair in 
very large degree its supposed safety. 
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Corrosion leaks and losses... cutting expensive pave- 





ments ... making still more costly replacements... 
these troubles, all of them, you have eliminated long 
ago in your BIG mains by standardizing on perma- 








nent, rust-resisting cast iron pipe. 






Why abandon that sound reasoning below 4” for, 
after all, about 30% of the footage in your distribution 







system is small pipe. 
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gives your small mains the same abili- 
ty to resist corrosion ... the same 100- 
year service ... the same low pumping 
costs... the same freedom from costly 
replacements. 
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Threaded, B & S or 
Precalked. 
















Sand Cast Inside and Outside 












And what does this security 
and protection cost? Just a few 
pennies more per foot than 
you’re asked for a short-lived 
substitute. Ask for folder 
WG-36! 





CAST IRON PIPE COMPANY 
BIRMINGHAM, ALA SIZES 1%'THROUGH 12” 


Chicago, Dallas, Denver, Kansas City, New York, Portland, Ore. 
Salt Lake City, San Francisco, Los Angeles. 

















This department* has for years been active in en- In this connection, the following recent decision of 





deavoring to bring about the abandonment of contami- 
nated emergency sources for fire protection—the latter 
at one time a very common situation in this state and 
one local officials formerly were quite generally inclined 
to contend was indispensable. Such an arrangement, 
technically known as a “cross connection,” is in the 
same category with that whereby a factory, for the sake 
of reduced insurance rates, maintains a secondary sup- 
ply involving a fire pump with intake in some polluted 
stream. Nowadays, this factory situation is reasonably 
well taken care of in New Hampshire. However, we 
have but little more than commenced a campaign against 
a somewhat different, though equally hazardous state of 
affairs as involved by inadequately protected “‘intercon- 
nections” of industrial, hotel and institutional fixtures. 





*New Hampshire State Board of Health. 





the Vermont Supreme Court, as reported in the Decem- 
ber 18 issue of “Public Health Reports,” should be of 
interest. The lesson to be drawn from this case is that 
towns should insure their fire protection needs by the 
method of providing adequate fire pumping equipment 
rather than through dependence upon resort to a pol- 
luted source. Regardless of controlling valves, such an 
intake inevitably involves a potential menace. 

“The defendant city at one time maintained a valve con- 
nection between the city water supply and a nearby river in 
order to assure an adequate supply of water in the event of an 
unusual fire. Somehow this valve was left open, thereby per- 
mitting the river water to flow into the mains which carried the 
water for domestic use. One, Joseph Boguski, contracted a case 
of typhoid fever which proved fatal. The plaintiff, his adminis- 
trator, brought this action against the defendant city, alleging 
that the deceased contracted typhoid by drinking from the 
city’s water supply. In addition to proving that the river water 
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was carried into the domestic water supply, evidence was intro- 
duced to show that the river water was polluted with colon 
bacilli; that typhoid bacilli are to be expected where colon bacilli 
are found; that milk, fruit, or shellfish, could not have caused 
the infection in the "deceased; and that at least seven of the 
other cases of typhoid in the city could have been caused by 
drinking the polluted water of the city system. On the basis of 
this evidence the judgment in the lower court was rendered 
for the plaintiff, and on appeal this judgment was affirmed by 
the supreme court. 

“The court found that the circumstantial evidence presented 
was sufficient to send the case to the jury, although it had not 
been show by direct evidence that the river water was polluted 
with typhoid bacilli. The court in the course of its opinion said: 

““¢# #* * The question here in issue becomes a close one, 
only when we have to say whether enough appears in the record 
to charge the Winooski River with the responsibility for the 
pollution. It seems clear to us that the jury was well justified 
in its inference that the river was the responsible agency. Not 
only was the inference a logical one, but it seems difficult to see 
how any other could have been drawn from the facts disclosed.’ ” 
—New Hampshire Health News. 





South Carolina Contracts a 
Cement-Stabilized Base 


OUTH CAROLINA is building what is believed 

to be the first cement-stabilized base ever built by 
contract for a highway. Ordinarily base courses in that 
state are made of sand-clay or, where materials suit- 
able for this are not available within economical haul- 
ing distance, of sand-asphalt. The State Highway De- 
partment has been experimenting for three or four 
years with soil-cement mixtures, and now feels that 
enough has been learned to enable them to prepare 
specifications and have such work done by contract. 
Accordingly a 10%4-mile contract on State Highway 
63, where materials for a sand-clay base are not avail- 
able, has been let to C. G. Fuller at 49% cents per 
squard yard. 

Before letting the contract, the Department took soil 
samples along the road for laboratory testing, and 
worked up Proctor curves for optimum moisture and 
the density which they could expect; then ran a series 
of freezing and thawing durability cycles on cores 
having different cement content to determine the best 
and most economical amount of cement to use. The soil 
being used was checked from time to time during con- 
struction and the cement ratio changed as necessary. 
The moisture content specified was 6% ; the amount of 
cement per square yard 6” thick averaged 0.1 barrel 
for the entire contract, but fell as low as .085 barrel in 
sandy sections. 

The work consisted of gathering the material from 
the grade, mixing it with cement, spreading the mix- 
ture, compacting it and shaping it to the specified cross- 
section. A motor-patrol grader and a tractor-drawn 
blade grader are used to blade and scarify the soil until 
it is thoroughly pulverized, turning it back and forth 
to dry it out if the moisture content is too high. (One 
of the drawbacks to this type is the impossibility of 
operating in rainy weather.) In case of rain of short 
duration, the contractor covers the soil with tarpaulins, 
of which he has enough to cover 1,000 ft. or more of 
road. The soil so prepared is brought into a windrow 
in the center of the subgrade. 

The contractor uses a Barber-Greene traveling mixer 
for mixing cement and soil. This scoops the soil from 
the windrow and elevates it to a hopper, which delivers 
it at a predetermined rate to a continuous pugmill. 
Cement is placed in another hopper, from which mea- 
sured quantities are delivered to the pugmill. The two 
hoppers are provided with measuring gates so connect- 
ed that, after they have been set, the ratio of cement 
and soil can vary only within very narrow limits. 
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Water is added if the moisture content is less than 
that specified. The machine has a capacity of two cubic 
yards per minute, or 180 ft. of road an hour. It delivers 
the mixture in a windrow behind the machine and hand- 
shovelers spread it over the road to a depth of 8”, to be 
compacted to 6”. It is at once thoroughly compacted 
with a sheeps-foot roller, then given a preliminary 
shaping by a motor patrol, rolled with loaded trucks, 
and then given its final surface with the motor patrol. 
No shaping can be done the following day, as the mix 
is well set by then. 





State Highway Departments 
Surface 28,913 Miles in 1936 


State highway departments placed 28,913 miles of 
new highway surfacing in 1936, according to reports 
of State highway departments to the Bureau of Public 
Roads of the United States Department of Agriculture. 
The new surfaces consisted of 4,706 miles of high-type 
surfaces such as bituminous macadam, bituminous con- 
crete, portland cement concrete, and brick and 24,207 
miles of lower types of surfacing. 

Subdivided according to class of road, there were 
23,885 miles of rural primary State roads, 614 miles 
of urban extensions of State systems, 4,414 miles of 
secondary road under State control in the 14 States 
having administration of local roads. 

For every mile of surfacing placed on an earth road 
2 miles of new surfacing was placed on old surfaced 
roads. A large part of the resurfacing consisted of 
replacement of worn surfaces with higher types. 

The designated rural primary State systems now 
include 340,160 miles. The year’s work brought the 
surfaced portion to 289,103 miles or 85 percent, com- 
prising 113,695 miles of high-type surfaces and 175.,- 
408 miles of low types. Those States having the largest 
mileage of high-type surfaced roads in the primary 
system are as follows: 

New York 

Illinois 

Ohio 

Pennsylvania 

Texas 
At the end of 1936 the existing surfaces on rural 


primary State roads were as follows: 

Miles 
2,898 
81,283 
15,100 
14.232 
33,805 


Erick and Other DIOCE TYPES. « s.0160:06 ccisceae sce 
Portland cement concrete 

Bituminous concrete and sheet asphalt 
Bituminous macadam 

Low-cost bituminous mix 

Waterbound macadam a 


Sand- I, WORN ONE own o ss wiSinnerta sing se 17, 364 
Timber bridge floors 


PO. vsnsed 289,103 
Bituminous treatments have been applied to 17,743 
miles of waterbound macadam, 39,177 miles of gravel 
and 8,918 miles of sand-clay and topsoil. 





Stream Pollution Damage 


In a land owner’s action for alleged pollution of a 
stream by a municipal sewage disposal plant, the Ten- 
nessee Court of Appeals held, Town of Dickson v. 
Stephens, 96 S. W. (2d.) 201, that the evidence was 
sufficient to show depreciation in rental value of plain- 
tiff’s farm by pollution of the stream constituting “‘spe- 
cial damages” to plaintiff’s property not also suffered 
by the public at large. Evidence as to the extent of this 
damage was held for the jury. 








General Views of Construction Work on Dam and Desilting Plant for 
All-American Canal Near Yuma. 











Cutting the Overhead in Dirt Moving 


By Use of Butane and by Welding Repairs 


By JOS. C. COYLE 


ROM the beginning of construction on the Im- 
FH pent diversion dam and desilting plant at the 

head of the All-American Canal, near Yuma, 
Arizona, the extreme summer temperatures prevailing 
and the clouds of abrasive dust have made the mainte- 
nance of all moving equipment a major problem for all 
contractors concerned. The George W. Condon Con- 
struction Company, sub-contractor on all excavations 
and fills at the dam and desilting plant, in meeting it 
employed several variations from the usual maintenance 
methods, which have substantially cut operating costs 
and increased the efficiency of the equipment. 

Condon equipment includes 13 Euclid dump-bottom 
semi-Trac-Truks; 8 end-dump Trac-Truks; six 7-yard 
and one 14-yard International dump trucks; three 
900-galion water tanks and one 1000-gallon butane 
transport truck on International chasses; 5 Allis- 
Chalmers bulldozer equipped tractors; one 2)4-yard 
dragline, and two 2!4-yard shovels, all Northwest. A 
rock picker of revolving trommel type, made by the 
Crook Company, of Los Angeles, is pulled by one of 
the tractors, as are tandem sheepsfoot rollers used in 
compacting embankments. 

Practically all of the 2,550,800 cubic yards of exca- 
vation specified in the contract had to be hauled. A rock 
hill of about 600,000 cubic yards had to be blasted and 
hauled away from part of the desilting site. Three to 
five feet of light top soil had to be removed from a por- 
tion of the site and a million cubic yards of selected 
material brought from a borrow pit 2% miles away to 
construct various compacted embankments which form 
desilting basins and channels through the area. Dirt 
excavated at various points about the dam itself had to 


be moved. To save wear on tires, and on the equipment 
in general, smooth operating roads were constructed 
and maintained and sprinkled daily. Loaded by one 
of the Northwest shovels, the 14-yard semi’s and the 
8-yard end dumps shuttled back and forth over the road 
from borrow pit to fills at 30 miles per hour. They had 
the right-of-way over all other traffic and unauthorized 
vehicles were excluded from the road. 

It was soon found that oil dilution was causing a 
serious loss of power and excessive repairs, so early 
in the operation most of the equipment was changed 
over to burn butane gas, and at this writing all except 
the dragline is using this fuel. “We get twenty per cent 
more power and motor repairs have been cut in half by 
elimination of dilution,” said Mr. Rieger, office man- 
ager. “Oil lasts twice as long. About the same quantity 
of fuel is consumed but it costs only 7% cents per 
gallon, whereas the price of gasoline was 14.44. With 
the shovels, which previously burned fuel oil, at about 
the same price as the butane, advantages of the change 
lie in increased power and speed. All the other equip- 
ment had been burning gasoline.” 

Cost of changing over the trucks averaged $145 each, 
and involved planing off the motor heads 1/16 inch 
on a lathe, separating the intake from the exhaust, 
grinding the valves and replacing the gasoline tanks 
with butane pressure tanks. These hold 42 gallons, an 
ample quantity for a 7-hour shift, and are installed 
under the seats. The valves of the Allis-Chalmers trac- 
tors were ground, carburetors exchanged and pressure 
tanks installed in place of the gasoline tanks. 

New high-compression heads were put on the Twin 
City motors of the shovels and the valve action was 













































ESSENTIALS 


@ Long life and low operating costs should 
be considered above all other features in 
the selection of a road roller. Buffalo- 
Springfield’s ability and reputation for 
furnishing these essential qualities have 
remained unchallenged for forty-five years. 


THE BUFFALO-SPRINGFIELD 
ROLLER CO. 


SPRINGFIELD, OHIO 
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for Patch Work 
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No. 18A—Saw Rig 


Cc. H. & E. MANUFACTURING CO. 
3846 N. Palmer St. Milwaukee, Wisc. 
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Above, welding sheepsfoot roller prongs. Below, the 
butane tanks. 







reversed by installation of high lift cams. A 300-gallon 
butane tank was mounted at the rear of the machine, 
on projecting angles, and secured to the cab by straps. 

A 1000-gallon specially constructed pressure tank, 
mounted on an International truck chassis and equipped 
with a Harman-Pacific pump, driven by power take off, 
is used to service all equipment in the field with butane 
from two 10,000-gallon storage tanks located by a 
railroad spur near the company shops. Butane is trans- 
ferred from the storage tanks with a Bassler electric 
pump, through a loading hose. All the butane tanks 
used are of welded construction, built by the Lacy 
Manufacturing Company, of Los Angeles, for the 
Parkhill-Wade Company, painted with aluminum. 

Both new and re-conditioned truck engines are 
broken in on the job. Previous to changing over, an 
S.A.E. 50 breaking-in oil was used. With butane, dilu- 
tion was eliminated and lighter breaking in oils could 
be used and an S.A.E. 10-W is now used until consump- 
tion is noticeable, when a change is made to S.A.E. 20, 
and later on to S.A.E. 30, as consumption increases. 
It was found that the use of lighter oils eliminated 
motor troubles experienced with the use of the heavy 
oil. At the same time, changes in lubrication methods 
were made which did much to reduce high transmission 
temperatures in hot weather and prevent excessive wear 
on other moving parts. Exhaust pipes were moved away 
from near the transmission and the lubricant was 
changed from S.A.E. 250 to S.A.E. 90. The result was 
a lowering of transmission temperatures (which had 
often reached 290°F) by about 20 degrees. 
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The hoists on the trucks were using about 5 gallons 
of oil during two 7-hour shifts, with seals and glands in 
normal condition. S.A.E. 50, a heavier oil, was substi- 
tuted during summer, reducing consumption to about 
2 gallons in the same period. With the coming of cool 
weather S.A.E. 20 proved to be the best for efficiency 
—a lighter oil than had been used at first. It was 
decided to pack the truck wheels with a wheel-bearing 
grease having a melting point above 300°F. This lasts 
so much longer, and excludes dust so much better than 
the regular chassis lubricant, that it has proved more 
economical, even though the original cost is nearly 
double that of the chassis grease. 


A crew of five men attend to lubrication of trucks 
and tractors. Drive lines are lubricated at the end of 
each 7-hour shift and once every 24 hours a thorough 
lubrication is given, the check including motors and 
transmissions. Two well equipped grease pits at the 
oil house, near the shops, are used for this purpose. At 
the same time a general inspection is made and run- 
ning repairs or replacements needed are marked up on 
a blackboard at the shop. 


Repairs or adjustments of butane fittings are 
assigned to one particular mechanic, with butane ex- 
perience. Both electric and acetylene welding is em- 
ployed extensively in the upkeep of equipment. The 
gooseneck on the semi’s is subject to severe strain, and 
new angle plates have to be welded in place where they 
join the dirt body. The curved under-side of the neck is 
usually strengthened by bending a section of 1-inch 
plate to fit and welding it in place. The hitch end wears 
rapidly, and is built up by welding on sections of 1-inch 
round steel, bent to fit. Fleetweld 3/16 rod is usually 
used in making this type of repair; also in repairing 
the prongs of the sheepsfoot rollers, which also wear 
rapidly, and a supply of new prongs is kept made up 
from sections of 2x%-inch angles, welded together and 
with a square block of 1-inch steel welded to the end. 
These blocks have been heat treated and simplify re- 
pairing the prongs (which are built up in some shops 
with mild steel and then hardfaced). When the end of 
the prong is only slightly worn, it is trimmed with the 
cutting torch and a block welded on. If necessary, the 
prong is cut loose and replacements welded on. 

A general overhaul of the shovels was made when 
they were in the shop for changing to butane. The abra- 
sive nature of material handled wears the dippers 
quickly. The lip of one dipper was rebuilt by welding 
on a 14-inch steel plate with Fleetweld 3/16 rod, and 
then hard facing it with Abrasoweld rod. Cracks were 
welded with stainless steel. Idlers and sprockets were 
built up where worn with “Hardweld” and small sec- 
tions of ¥4-inch steel plate were welded over the holes 
in the sides of the sprocket wheels, to keep out rocks, 
and give added strength. The bumper block on the 
other Northwest was repaired by welding on, with con- 
tinuous bead, a plate of 34-inch steel. The adapters were 
rebuilt by welding on pieces of plate cut from a grader 
blade, and hard faced with Abrasoweld. 

James Fogg is general foreman for the Condon com- 
pany, Jack Rieger, office manager, and Harold Cum- 
mings, shop foreman. R. M. Conner is construction 
superintendent for the Morrison-Utah-Winston Com- 
pany, general contractors on the dam and desilting 
plant, which is being built by the United States Bureau 
of Reclamation. Roy B. Williams is construction engi- 
neer for the bureau on this job, as well as on the All- 
American and Gila Canals. J. K. Rohrer is resident 
engineer at the dam and desilting works, assisted by 
Don M. Forester. 
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Assurance 


You know a Friez instrument is 
the best—that each instrument 
has behind it sixty years of con- 
stant effort to assure the per- 
formance you expect of it. 
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IGHWAY construction in California during 
H the year 1936 was featured by the preliminary 

treatment of the subgrade, prior to the placing 
of the pavement, particularly for asphalt concrete and 
Portland cement concrete types. The improvement of 
both the foundation and the immediate subgrade are 
of very great importance, and too much emphasis can 
not be placed upon them. A brief description of the 
methods, as reported by Earl Withycombe, assistant 
construction engineer, is given below. 
Grading and Pavement Foundation 


The roadway should rest on an unyielding founda- 
tion in order to secure best results. Insecure foundation 
conditions are largely the result of subsurface satura- 
tion, and wherever possible, areas which can not be 
readily drained and corrected are avoided in the loca- 
tion stages of highway design. It becomes necessary, 
however, at times to construct pavements over isolated 
areas of this description, and by means of boring tests 
the extent of such instability is approximately deter- 
mined. Once determined, it becomes a question of eco- 
nomics as to the proper method of correction. 

The methods used in California, listed as to their 
feasibility and order of consideration, are as follows: 


(1) Dewatering by gravity flow induced by subsur- 
face drains 

(2) Removal and 
material 

(3) Building of an embankment strut between the 
unstable mass, if dry, and an adjacent stable 
geological structure 

(4) Construction of a stable roadbed by means of 
a systematic overloading of the roadbed area 
to obtain displacement of underlying mud and 
followed by removal of surplus overload to the 
planned elevation 

(5) The construction of vertical drains for dewater- 
ing underlying mud 


replacement. of the unstable 


The first four of these methods are in quite common 
use by highway engineers. It has become general prac- 
tice in California construction to supplement methods 
(1) and (2), wherever rock is available, by excavating 
a toe trench to solid foundation on the lower side of 
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the unstable area and backfilling with as coarse rock 
fragments as are available. This type of submerged 
gravity rock toe wall is particularly effective under a 
variety of conditions. 

Method (5) is particularly worthy of description, 
as it is comparatively new and was originated by the 
California Division of Highways. This method con- 
sists of sinking a large diameter well casing to the 
bottom of the unstable area and as the casing is re- 
moved, filling the hole with a porous and granular 
aggregate. The spacing of the vertical drains must 
necessarily be on rather close centers, which makes the 
method rather expensive. On the limited experimental 
sections constructed to date, it would appear that the 
rate of consolidation of the unstable material under 
the load of the superimposed roadway is greatly accel- 
erated, and if sufficient time can be permitted between 
the construction of the roadway and the final paving, 
distortion of the riding surface may be minimized. 
Lateral movement of the unstable area during consoli- 
dation, however, may decrease the effectiveness of this 
method, and reasonable care must be exercised in the 
construction. It is necessary to connect the tops of the 
vertical drains, by means of porous subdrains, to a 
convenient outlet. 

Stabilization of Subgrades 

Stabilizing of subgrades is generally accomplished 
with a blanket course of suitable material and of suffi- 
cient depth to distribute the load to limits well under 
the maximum bearing power of the underlying mate- 
rials. Where suitable blanket material is difficult to 
obtain, consideration is given as to whether an admix- 
ture can economically be added to the native soil, or 
the road relocated in a more favorable locality. 

Even the most economical of foundation treatments 
is an expensive procedure and has resulted in consid- 
erably increased cost of construction. In general, how- 
ever, the decrease in subsequent maintenance expendi- 
tures and the increased convenience to the traveling 
public have adequately justified the added expense. 


Asphalt Concrete Construction Methods 


Mr. Withycombe reports a decided improvement in 
the average riding qualities of asphalt concrete during 
the past season, this being largely due to the improved 
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equipment used to spread and to roll the mixtures, to 
the use of better methods in straightedging, and to 
better-trained personnel. Contractors have generally 
discarded obsolete equipment and provided the latest 
improvements when replacements were made. The 
marking straightedge, similar to that described in the 
February, 1937, issue of California Highways and 
Public Works, has been generally used throughout 
1936. 

The large amount of asphalt concrete pavement laid 
during 1935 gave construction personnel a wider train- 
ing in laying this type of pavement, and that training 
was reflected in the 1936 work. It was found necessary 
to increase asphalt contents to compensate for the inert 
asphaltenes which are disclosed in the petroleum ether 
solubility test. These increases in asphalt are contrib- 
uting to the workability of mixtures and likewise aid- 
ing in obtaining smoother riding pavements. The in- 
creased asphalt should insure a longer service life in 
this type of pavement. 


Details and Records of Construction 


Interesting information on details and on construc- 
tion records are included in the report. In joint con- 
struction, of Portland cement concrete roads, all trans- 
verse joints are doweled with 34-inch round steel bars 
on 14-inch centers. The only other steel used is the 
y-inch square reinforcing bar fixed by chairs driven 
into the subgrade to support each end of the dowels, 
and the longitudinal tie-bars at selected locations. 
Wherever subsequent movement was anticipated in 
high embankments, tie-bars were used across the longi- 
tudinal joint consisting of %-inch square bars in longi- 
tudinal weakened plane joints, and threaded sleeve- 
connected 34-inch bolts placed along longitudinal con- 
struction joints. 

The joint interval was almost uniformly 20 feet, 
with provision made for %4-inch expansion at each 60- 
foot interval. 


Concrete Mixtures 


Of the 1936 mileage, 49% was constructed with 5 
sacks of concrete to the cubic yard, representing a con- 
siderable reduction in cement content. Provision was 
made in the specifications to blend fine sand with the 
ordinary commercial product, but on only one job was 
this found necessary. These mixtures are somewhat 
harsh, but it was demonstrated that excellent results 
could be obtained with such reductions in cement. 

The vibration method of placing concrete was set up 
as an alternate method in the specifications, but no 
contractor has seen fit to avail himself of this oppor- 
tunity. An attempt was made to substitute vibration 
along the side forms in lieu of spading by means of 
trailing individual units over the surface adjacent to 
the side forms, but this proved to be unsuccessful. 


Strongest Concrete 


The strongest concrete placed during 1936 was on 
the Anaheim-Spadra Road. It had an average com- 
pressive strength of 5570 pounds. C. R. Butterfield 
Was the contractor and H. B. Lindley, resident 
engineer. 

Out of a total of 134,900 cubic yards of concrete 
pavement laid, 69,270 cubic yards, or 51.3%, was 
Class “A” mix, with an average strength of 4550 
pounds, compared to 4965 in 1935. Four large pave- 
ment projects used 65,628 cubic yards of Class “B” 
concrete, being 48.7% of the total yardage placed, and 
having an average strength of 3740 pounds at 28 days. 
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Draw PERSPECTIVE and ISOMETRIC Views 
as Easily as You Do Plans or Sections 


WADE’S New Perspective Lined Sketch Paper. 


Any subject drawn to any scale anywhere within the prism will be 
a perfect perspective. WADE’S perspective paper with a 12” straight 
edge eliminates all tedious inaccurate gauging of heights and 
lengths, and the usual large layout with V. P.’s, Horizon Line, Sta- 
tion Points, etc. It is self-explanatory and actually teaches perspec- 
tive drawing. 
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FRANKFORT NEW YORK 


























When writing, we will appreciate your mentioning PusLtic Works 









































_ MINE, FOREIGN, COUP 

















WHAT IT'S DOING 
FOR OTHERS... 


The pages of the LeTourneau News picture 


and tell how owners the world over are 


profitably using LeTourneau equipment to 


handle a wide variety of jobs from cutting 
roadside ditches to building dams. What 
others do with LeTourneau equipment to 


lower costs may lower costs on your proj- 
ects. Write for a copy of the NEWS and 


see for yourself. 


R. G. LETOURNEAU, INC. 


Peoria, Illinois Stockton, California 
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Construction Records and Cement Control 


The maximum average daily output of Portland 
cement concrete pavement, reduced to an 8-hour com- 
parative basis, was placed near Cordelia, by Hanra- 
han-Wilcox Co., 690 cubic yards being produced by 
two pavers. A. N. Lund was the resident engineer 
with L. E. Ford as street assistant. The maximum out- 
put for one paver was 463 cubic yards per day, Seal 
Beach to Newport Beach, Geo. R. Curtis Co., contrac- 
tor, W. D. Eaton, resident engineer. The average daily 
output for the State during 1936 was 385.7 cubic yards, 
compared to 343.3 cubic yards in 1935. 


The record for cement control was made on Little 
Sycamore Canyon-Encinal Canyon road, with an aver- 
age variation of 0.44%. Oswald Brothers were contrac- 
tors, C. N. Ainley, resident engineer, with G. H. Lund, 
street assistant. The average variation for the State 
was 0.85%, compared to 0.93% in 1935. 


Surface Smoothness 


The record for surface smoothness was obtained near 
Fort Tejon, where the average roughness per mile was 
4.9 inches. The contractor was the Griffith Company, 
F. M. Reynolds, resident engineer, and C. C. Hinsdale, 
street assistant. The average for the State was 12.1 
inches per mile, compared to 9.3 inches in 1935. During 
1936, the smoothest and the roughest riding qualities 
were encountered on projects constructed with 5-sack 
concrete, which seems to indicate that especial care 
must be exercised with reduced cement content mix- 
tures in order to get good results. With the elimination 
of one such Class “B” rough project, the average rough- 
ness for the year is reduced to 9.0 inches per mile. 


Construction Records on Asphalt Concrete 


The maximum daily output of asphalt concrete was 
obtained near Vacaville, by Union Paving Co., 694 
tons being produced per 8-hour day. A. K. Nulty was 
the resident engineer with E. D. Bulton as street as- 
sistant. The average daily output for the State was 
447 tons during 1936, compared to 520.5 tons in 1935, 
the reason for the decreased average tonnage being the 
increased number of small projects. 

The highest average stability of surface mixture was 
3550 pounds, obtained near Newhall, by George R. 
Curtis Co., contractor; E. L. Seitz was resident en- 
gineer with A. W. Carr, street assistant. The average 
stability for the State was 2650 pounds, compared to 
2908 pounds in 1935. This job was also the smoothest 
asphalt surface, with 11.4 ins. per mile. The State 
average was 14.7 ins., compared to 21.1 ins. in 1935. 


The densest surface mixture was placed near Sun- 
land, with a relative specific gravity of 97.7%. South- 
west Paving Co., was the contractor and M. H. Mitchell, 
resident engineer. The State average was 94.3%. 

The mileage of road-mix surfacing again predom- 
inated in 1936, there being constructed some 126 miles 
of this type as compared to 82 miles of plant-mix. 

The record for surface smoothness of plant-mix, 14.2 
inches per mile, was made in San Bernardino County, 
contractor, George Herz Co., and resident engineer, 
G. E. Malkson. The average roughness index for the 
State during 1936 was 33.5 inches per mile, compared 
to 36 inches in 1935. 

For road-mix type, the smoothest surface was ob- 
tained in Inyo County with 12.1 inches per mile. The 
contractor was Basich Bros., and resident engineer, 
A. C. Briney. The average roughness index for the 
State during 1936 was 30 inches per mile, compared 
to 37 inches in 1935. 
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A Digest of Current Sewerage Literature of the 
Month 


The Digestion 
Tank 


Industrial cooperation with the municipality in 
treating wastes is an outstanding feature of the Cedar 
Rapids, Ia., plant. Population 55,000; wastes from 
meat-packing plant equivalent to 48,000 to 181,000, 
average 108,000. City sewage is screened and screen- 
ings burned, using sludge gas; sewage lifted 45 ft. to 
detritor; thence through air-blown grease removal 
tank, grease incinerated ; thence to 5 primary clarifiers, 
one 70’ “Sifeed’”’ and four 17’ x 65’ straight-line clari- 
fiers; effluent to eight 167’ circular trickling filters, 
with four final clarifiers. Packing wastes pass through 
60-mesh screens and grease traps at the plant and are 
pumped across the river to a pretreatment plant located 
adjacent to the city sewage plant, consisting of a 
360,000 gal. storage tank to take care of high daily 
peak rates, flow from which is governed by rate-of- 
flow controller; a cone-bottom cylinder-type air-blown 
grease remover; a flask-mix unit and flocculator; two 
circular clarifiers; and machines for feeding sulphuric 
acid, ferric chloride and lime. Effluent from this chemi- 
cal precipitation plant is pumped to the main filter dos- 
ing tanks, or to the main clarifiers. 

Final clarifier sludge is returned to untreated city 
sewage; other sludge goes te four 60’ circular diges- 
tion tanks, three covered, one used for open storage; 
thence to a vacuum filter or open sand drying beds. Gas 
is used in a 210 hp. generator unit, circulating water 
from which heats the digesters. (Sewage can be heated 
by condenser water from packing plant.) 

The plant reduces B.O.D. from 422 to 62, vearly 
averages. Gas recovered, 138,000 cu. ft. a day, of which 
14,000 is used for screenings, 81,000 for the gas en- 
gine, balance wasted or used for space heating; 3,000 
kwh generated daily, of which plant uses 2,000 and 
1,000 is sold to local electric company. Primary clari- 
fiers average 65% removal of suspended solids. Filters 
effected 79.7% reduction of B.O.D. applied to them. 
Circular distributors gave distribution over entire area 
varying less than 5% either way from the average on 
any given square-foot area. Sloughing is continuous.°* 


Flocculation, tested for two 30-day periods on raw 
domestic sewage at the Cedar Rapids plant, flocculated 
sewage flowing through one 50’ clarifier and unfloccu- 
lated sewage through another, showed that “at least a 
50% advantage in removal of suspended solids was 
accomplished by flocculation, provided the velocity be- 
tween flocculator and clarifier was not sufficient to shred 
the floc.”” With packing-house wastes, very satisfactory 
results were obtained by passing raw wastes through a 
flocculator and a clarifier. Best results (40.6% B.O.D. 
reduction) were obtained when flocculating with ferric 
chloride and adding lime to sludge returned from sec- 
ondary clarifiers; but flocculation alone gave as good 
results, and chemicals now are used only when loading 
is exceptionally high or for odor control on the filters.°” 
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Water Works & Sewerage 


Sketch of Cedar Rapids Sewage Treatment Works 


Sewage irrigation in Vineland, N. J., has been used 
to treat the sewage of 8,000 people and aid crop pro- 
duction on a sterile, coarse sand for 9 years past. After 
settling in a tank 60 x 100 ft. by 15 ft. deep, the sewage 
is run onto a 14-acre area. Different irrigation meth- 
ods are used for the different crops—corn, onions, egg- 
plant, etc. During fall and winter sewage is turned 
onto woodland or non-crop flatlands. In the coarse sand 
of the farm land, phosphorus is the only fertilizing ele- 
ment retained in the soil for any length of time when 
growing plants are not present. Sewage irrigated field 
corn yielded 70 bu. per acre and unirrigated but fer- 
tilized less than 7 bu. Liming with irrigation was gen- 
erally advantageous. Sludge collecting in the settling 
tank is removed once or twice a year, and either plowed 
under or air-dried and burned. Total cost of plant, in- 
cluding land $146,472; operating cost about $600, but 
would be about $1,450 per year if no revenue was re- 
ceived from crops.™"* 


Oxidation of garbage-sewage mixtures was com- 
pared with that of sewage alone at the N. J. Agricul- 
tural Experiment Station, and the experiments indi- 
cated that garbage increases the B.O.D. of settled sew- 
age but the material causing the increase is readily 
oxidized and at a rate equal to or greater than that of 
sewage alone; that the oxidation progresses as far or 
farther than that of sewage alone; that there is no in- 
terference in the stabilization of the effluents, as indi- 
cated by nitrate production; no interference or retarda- 
tion on activated sludge over a period of a month; and 
the sludge did not materially increase in volume and 
was not more bulky than from sewage alone.™® 


Heat treatment of sludge has been experimented with 
in Halifax, England, the sludge being heated by steam 
of 184° C. applied for 30 min. at 150 lb. pressure and 
pressed into cakes in filter presses. This destroyed col- 
loidal properties so that the bulk of the water can be 
decanted, and drier cakes be obtained more quickly. But 
under heat treatment part of the solid matter, including 
the bulk of the organic nitrogen, goes into solution, 
producing a strong effluent which may need special 
treatment; that from activated sludge cannot be treated 
to produce a satisfactory final effluent by either single 
or double treatment by bio-filtration or activated sludge 
treatment, but can be by filtration followed by return 


to sewage flow.?* 


Five-day B.O.D. was found to have a fairly uniform 
relation to the turbidity of a given sewage, and esti- 
mation of the B.O.D. by measuring turbidity gave a 
quick determination with not over 5% error. But the 
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Do You Know This New Way to 


\ sy | l 
SILENCE \ : oe 4 ey 


MANHOLE COVERS? << @-.=-277 


_ 


No Mess—No Special Tools 
Inexpensive 


TAPAX is the clean, modern method of completely 
silencing manhole covers without all the bother and 
nuisance connected with the old-fashioned, makeshift 
methods. Big cities like Los Angeles and smaller ones 
like Dover, Del.; cities in the north, in the south, east 
and west are now using TAPAX, 


TRY TAPAX AT OUR EXPENSE 


We believe you, too, will be pleased with this inexpen- 
sive, time-saving material if you will just try it on one 
manhole cover. So, for a limited time, we are offering 
enough TAPAX to silence one manhole cover, free. 
Just sign and mail the coupon today. 


TROHN’S SUPPLIES, Inc. 
fesse FREE TRIAL ns so 


Trohn’s Supplies, 205 Hoyt Ave., Mamaroneck, N. Y. 
Please send me, without obligation, a free test length of TAPAX F 
as advertised in PUBLIC WORKS. | 


205 HOYT AVE. 
MAMARONECK, N. Y. 


City State 
—— fb b ft Ye oe ne eee ae 








ANNOUNCING 


NEW, 1937, Edition of the Popular 


MANUAL OF SEWAGE DISPOSAL EQUIPMENT 
AND SEWER CONSTRUCTION 


By A. Prescott Folwell 


VERYONE who has ever used one of those famous 
sewage Manuals will want a copy of the new, 
revised edition which has just come off the press. 
Includes an extra section on sewer construction in 
addition to the new material on sewage treatment. 


The Manual illustrates and describes every type of 
equipment and material suitable for use in sewage 
treatment and sewer construction and gives the 
names of the leading manufacturers. Saves a great 
deal of time and trouble. “It is one of the most com- 
plete and useful manuals ever published,” writes 
one prominent sanitary engineer. 








There is no other book like the Manual. If you 
don’t have a copy of the new, 1937, revised edition, 
send your check for $1.50 for one today. Money back 
in 10 days if not entirely satisfied. 











Book Dept., PUBLIC WORKS 


310 East 45TH STREET New York, N. Y. 
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relation differs with different processes and possibly 
with different sewages; and colored trade wastes affect 
it. At Burnley, England, 10 ppm solids in filter effluents 
is equivalent to 0.37 on the B.O.D. scale, but to 0.55 
for aeration effluents. Suspended solids also can be esti- 
mated by this method quickly, and probably as accu- 
rately as by direct weighing methods. Light-absorption 
turbidimeters and photo-cell apparatus were used for 
accurate determination of turbidity.” 

The Pruss tank (or Simplex continuous-flow settling 
tank) at Dagenham is a circular tank 94’ in diameter, 
inside which are four concentric cylinders. The top of 
the smallest, 11’ in diameter, serves as the inlet weir. 
One foot outside this is a sheet steel baffle extending 
4’ 6” below the surface. The next cylinder is 22’ di- 
ameter, with a grid of bars spaced 114” apart to dis- 
tribute the flow evenly. Then comes another similar grid 
70’ diameter. This 70’ space is 8’ to 10’ deep, sloping 
toward a central hopper, into which the sludge settling 
here is swept by revolving scrapers. The outer annular 
space, 12’ wide, contains 3 hoppers spaced 120° apart 
into which the sludge settling here is swept. A revolving 
bridge carries the sludge removers, also a scum remover 
in the inner basin. With the detention period at 3 hrs. 
or more, the central sludge hopper receives at least 90% 
of the sludge, but at 1% hrs. detention (the limit of 
satisfactory operation) it receives only about 50%. 
Normally each hopper is sludged once daily, but with 
high flows the central hopper is sludged twice daily and 
the outer ones three times. At the low flow the sludge 
averages 93% moisture, at the higher flows 95%. Be- 
fore entering the tank the sewage passes through 34” 
screens and receives surplus activated sludge, adding 
about 100 to 300 ppm to the main sewage.?” 
Trickling filter operation at Worcester Mass., in- 
cludes weekly washing of dosing tanks and blowing out 
of all piping and cleaning and oiling counters in the 
tanks; weekly flushing of the 456 distribution laterals, 
and of the main distributors, and daily cleaning of 
nozzles, the number cleaned per day during the past 
nine years having averaged 15.3 per acre. The filters 
are never rested ; pooling occurs only during a few weeks 
in the early spring and disappears without attention, 
and does not affect stability of effuent, which continues 
at 100% after the middle of March. But zero weather 
reduces stability to 55% some winters.°** 

Oil pollution of harbor waters is well under control in 
Rhode Island. During 1936 nearly a billion gallons of 
petroleum were received at Rhode Island ports, but 
there was only one discharge of oil to the public waters 
of any consequence and this did not cause serious dam- 
age. Most difficult to control has been the pumping of 
bilge water into the bay by oil-carrying ships that are 
infrequent callers.“ 

Bentonite for purifying sewage was tested on Iowa 
City sewage which had been passed through an 8-mesh 
screen. Using 50 to 100 ppm of bentonite reduced 
B.O.D. from 373 to 88 to 26 ppm; 80 to 90 ppm (700 
lb. per million gallons of sewage) would give 30 to 40 
B.O.D., equal to the effluent from the trickling filter and 
final clarifier. Presettling before using bentonite did 
not improve results, may even be of negative value.o* 


Bibliography of Recent Sewerage Literature 


c, Indicates construction article; n, note or short article ; 
p, paper before a society (complete or abstract) ; t, technical 
article. 
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43. p. The Renaissance of the Percolating Filter. By H. N. 
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“Lynchburg Castings | 


have something on the ball : 


Maybe it's our many years of specialized experience—maybe it's our 
modern equipment, enabling us to make quick deliveries—or—maybe 
it's a combination of both that rates "Lynchburg" so high with eminent 
engineers. . . . For that difficult "Special" job—write, wire or phone 
"Lynchburg" for quick estimates. 











Bell and Spigot Pipe and Fittings. From 4” to 54”. 
Cast Iron Flanged Pipe. From 3” to 84”. 
Cast Iron Flanged Fittings & Flanges. From |” to 84”. 
Super-de Lavaud Centrifugal Cast Iron Pipe. 














Special Iron Castings for the Chemical Industry 


Lynchburg Foundry Co. 


General Office: Lynchburg, Virginia 


Peoples Gas Building 50 Broad Street 
Chicago, Ill. New York, N. Y. 




































Thousands of hours of is 


preliminary testing proved _ 
THE 
STERLING CRANKLESS 
DIESEL ENGINE 


built under 


“MICHELL CRANKLESS ENGINE" 


Patents 




























Service reports state: 

“I recently inspected both engines, and found all injection 
nozzles clean and free from carbon. One piston was removed and 
the head was absolutely clean and no hard carbon was baked on 
it as I have observed on other Diesels, and the rings were free. 

“Several slipper pads removed for inspection showed the babbitt 
on these pads to be gray, with no bright spots or signs of wear, 
and without any cracking due to high bearing pressures. The 
babbitt on these pads looked identical with the babbitt on new 
pads and as though they had never been used. I measured the 
clearance on all slipper pads and found them identical with the 
original clearances, with no sign of wear on either pad or slant 
dise surfaces. The slant discs were absolutely free from any mark- installation of 2 STERLING crankless Diesel engines in American lee Company 
ing or scratching.” plant, Sacramento, California. 


STERLING ENGINE COMPANY 


Home Office and Plant DEPT. C-5 Branch Office 
1270 NIAGARA STREET, BUFFALO, N. Y. 900 CHRYSLER BLDG., NEW YORK, N. Y. 



























Turn to pages 55-57 for descriptions of helpful booklets and catalogs. 



























































STANDARD 


ACTIVATED ALUM 182 Alumina 


CARBON COMPOUNDED 


BLACK ALUM 18% Alumina 


COMMERCIAL 


STANDARD ALUM 1 7% Alumina 


Samples and Prices on Request 


The House of Coagulation 


Manufacturers of Water and Sewage Treatment Chemicals 





OFFICE WORKS 


80 BROAD STREET CURTIS BAY 
NEW YORK, N. Y. BALTIMORE, MD. 





Activated Alum Lorp. 








See Our Advertisement in July Issue 








LOCK JOINT PIPE CO. Est. 1905. Ampere, N. J. 


Pressure : Sewer : Culvert : Subaqueous 


LOCK JOINT 


REINFORCED CONCRETE PI im 


















Announcing 


The New EVERSON 
Type“R” Chlorine Feeder 


At last the perfect chlorine feeder with an 
absolutely accurate micro-control, com- 
bined with all the other exclusive EVER- 
SON features including: metered feed con- 
trol, automatic gas absorber, automatic 
venting, automatic vacuum break which pro- 
tects against back-flooding. 

EVERSON can supply chlorine feeders in 
all capacities—from smal! water works and 
swimmnig pools, to large sewage treatment 
plants. 

Write for New Bulletin 


EVERSON MANUFACTURING CO. 


“The Swimming Pool People” 
213 W. Huron St. Chicago, U. S. A. 


When writing, we will appreciate your mentioning Pustic Worxs 
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Plants: Gas and Fume Dangers. By L. W. Van Kleeck. 
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L. T. Parker. Pp. 373-374. 
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16. Sewage Screenings Incinerators. By A. E. Stilson. Pp. 
65, 67, 69. 
17. Admitting Trade Wastes to Sewers. Pp. 79, 81. 
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June 29 


3. Sewage Disposal Situation at Kitchener, Ont. By 
S. Shupe. Pp. 5-8. 
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4. Sewage Disposal Situation at Kitchener, Ont. By 
S. Shupe. Pp. 13-14. 


July 138 
5. Damages from Sewer Construction in Ottawa. Pp. 23-24. 
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June 
31. 97% Reduction of Pollution by Private Industry. P. 14. 
32. ec. Sewage Treatment Plant Construction in Treacher- 


ous Ground. By O. J. Semmes, Jr. Pp. 15-16. 

33. m2. Charging Sewer Rentals Held Valid. P. 16. 

34. Practical Suggestions for Sewage Plant Designers. P. 21. 

35. Largest Sewage Treatment Plant in the World Nears 
Completion. P. 33. 

36. ww. Forfeiture of Bidder’s Deposit for Failure to Sign 
Contract. P. 54. 


x Journal, Western Society of Engineers 
April 
2. Activated Sludge—Recent Discoveries. By L. H. Kessler. 
Pp. 55-64. 





Sewer Contractor’s Indemnity Contract 


The contractor for the construction of a sewer for a 
city agreed to indemnify the city against liability “by 
reason of any act, omission or neglect of said contrac- 
tor.”” Part of the work included was a tunnel under 
private premises. Without the sewer contractor’s knewl- 
edge, the city acquired the necessary easement through 
the owners’ lands and agreed with them, in the event 
of inevitable damage, to restore the buildings to their 
former condition. The contractor performed the work 
with extreme care and with no negligence. Necessary 
blasting caused inevitable damage. For this the city 
paid the owners out of a sum which it retained from 
the contract price. In an equity suit by the contractor 
against the city, Bryne v. City of Gloucester, 8 N. E. 
(2d.) 170, the Massachusetts Supreme Court held that 
the contractor was not bound to indemnify the city for 
the damage caused by the blasting. 

When the city bought the easement rights from the 
landowners it acquired substantially the same rights 
to the lands which it would have acquired by a taking 
by eminent domain, and the landowners immediately 
acquired rights against the city which arose out of their 
agreements with the city and not “by reason of any act” 
of the contractor, who at that time may have performed 
no act. They acquired no additional claims against any 
one when their buildings were in fact injured by the 
blasting, except that a contingent of their agreements 
with the city then became operative, and they became 
entitled to recover from the city thereunder. 
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Traffic Accidents 
Reduced as Detroit 


Improves Lights 


By MAURICE JUDD 


pletely rehabilitated municipal lighting system 
with the aid of labor supplied by the Works Prog- 
ress Administration. 

The Detroit municipal system had long been in need 
of improvements, and its managers had been unable 
to finance the making of connections to schools (which 
were being supplied by a private corporation), to make 
necessary repairs, to install new boulevard lighting 
systems, or to extend the system as would have been 
justified by the growth of the city. 

During 1935, the Public Lighting Commission of 
Detroit sponsored three projects to correct these con- 
ditions, two of which were later combined in one. They 
were selected for operation in December of that year 
and were intended to accomplish several objectives, 
among which were the installation of a new boulevard 
lighting system and of ‘“‘test” lighting systems at criti- 
cal intersections with a view to minimizing night traffic 
accidents by better lighting. Also, the construction of 
complete underground conduit systems where metro- 
politan trunk arteries were being widened under State 
and Public Works Administration authority. This work 
included also all the underground work for the Street 
Railway Department, Fire Department, Police Depart- 
ment and Traffic Department. 

Employing an average of about 730 men, the projects 
have, since December, 1935, been worked steadily so 
that by May 1, 1937, H. M. Stark, the area engineer, 
reported the following physical accomplishments: 


T pie city of Detroit, Michigan, is getting a com- 


Summary of Work Effected to May 1, 1937 


Conduit line constructed...............+.. 72,454 ft. 
Manholes (conduit type) ............+e06- 249 
Handholes (conduit type) .............06- 263 
New lamp settings (Blvd. type) ........... 624 
ed eae pean ck D ai aoe s 8.529 ft. 
Overhead lines (new) .........ceeceeeeees 63,493 ft. 
ee eeacerens 57,960 ft. 
Replace O. H. by U. G. cable .............. 987 ft. 
Painting street lighting poles .............. 2.108 
Street lamps overhauled ..............000% 9,538 
Substation equipment overhauled .......... 15 

C. C. regulators rebuilt ..........cceccccecs 45 
Substation interior painting ............... 35,000 Sq. Yds. 
Deion fuses installed ...........000.eeceeee 196 
Converted fixtures installed................ 402 
Service layouts to schools.................-- 23 
Manhole castings reset .............0+eee0 33 


This work involved the use of the following quanti- 
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ites of materials, most of which were supplied by the 
sponsors for the projects: 


Materials Used 


DN I ig in in are ine ou Ee oe ON ae S 471,000 ft. 
AE ee ce ee ae ee en 786 M 
ce he ge a a ae kee aie ewes 15,615 Bbls. 
DO I it aticn mre hkl wei aie ss bale 186 Tons 
Rg ieee eee ts eee Yoke ree, At 8,740 Tons 
eee Oe See ea ae Aree 8,963 Tons 
is Ss ahs ibe dale dwauacs cee Rea 58,000 ft. 
EE ee Yel ens am eet ene! yee 3,000 Gals. 
IN. os ceunsweectbeessmotacsivebesaes 6,000 ft. 


By systematizing the work, the supervisors were able 
to stay well within the estimated unit costs as soon as 
their organization was trained, resulting in a surplus 
which was used to effect other improvements not origi- 
nally contemplated. 

One of these was the amelioration of conditions sur- 
rounding local “night accident” areas, or areas in 
which night traffic accidents were disproportionately 
high as compared to day accidents, the work centering 
itself on revamping circuits and installing new ones 
at crucial points. At the points where these safety 
lamps were installed, the project paid immediate divi- 
dends in the reduction of the proportion of fatal night 
accidents to day accidents from 7 to one before instal- 
lation to 1% to one after installation, though the period 
of the latter is shorter than the former. 

A typical trial setup of safety lighting which was 
installed at the Gratiot-Harper intersection is receiv- 
ing close observance by representatives of national 
illuminating engineering associations. A 16-lamp hook- 
up was installed at this major accident location, 
equipped with modern sodium lamps. 

Some of the results of the safety lighting campaign 
may be observed from the accomplishment report. The 
two and three-quarters miles of Fort Street from West 
Grand Boulevard to Woodmere had a frequency of 15 
fatal accidents by night and one by day for the years 
1934 and 1935. For the period from September 1, 1936, 
to May 1, 1937, after installation of the lights, the acci- 
dent frequency was one by night and none by day. The 
lights used here were G. E. types 81 and 88 fixtures 
with a lamp ratings lumens of 15,000, mounted to a 
height of 22 feet and spaced 100 feet to 135 feet apart. 

The stretch of 43g miles on Michigan Street, from 
Griswold to Fifth and from Fifth to Livernois, was 
mounted with equipment at 22 feet height spaced 55 


Improved lighting, shown above, reduced traffic accidents. 
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Manhole Monument 
Covers cae 
Catch Basin Manhole Steps 
ee ae Grates and other 


Curb Inlets Steel Castings 


We welcome an opportunity to 








quote on your requirements. 


NOISELESS, DURABLE 


HIGHWAY CASTINGS 


THE WEST STEEL CASTING CO. 


CLEVELAND, OHIO 
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Use PFT Equipment in Your 


Sewage Treatment 
Plant 


Write for Latest Bulletins 




















PACIFIC FLUSH TANK COMPANY 
Designers & Manufacturers @, of Sewerage and Sewage 
RAVENSWOOD AVE. Treatment * Equipment LEXINGTON AVE. 
CHICAGO, ILL. SINCE 1893 NEW YORK, N. Y. 
HEAVY-DUTY Bowel N 
DESTRUCTORS 


for the 


INCINERATION OF MUNICIPAL WASTES 


Garbage, Rubbish, Sewage Screenings 
and Sludge 


For complete information call or write 


MORSE BOULGER DESTRUCTOR COMPANY 


HOME OFFICE: 202-P East 44th St., New York, N. Y. 











STREET, SEWER AND WATER CASTINGS 


Made frem wear-resisting chilled iron in various styles, sizes and weights 


MANHOLE COVERS, WATER METER COV.- 

ERS, ADJUSTABLE CURB INLETS, GUT- 

TER CROSSING PLATES, VALVE AND 
LAMPHOLE COVERS 


Write for Catalog and Prices 
SOUTH BEND FOUNDRY CO. 
Gray Irom and Semi-Steel Castings 
SOUTH BEND, IND. 

















How to Design and Build 


SMALL EARTH DAMS 


Send 30c in stamps or coin for this handy 24 page illus- 
trated booklet on earth dam construction. Covers: Pri- 
mary Factors in the Design and Construction; Spillway 
Capacity and Runoff Estimates; Materials for Construc- 
tion; Construction Procedure. The booklet is a reprint 
in handy pocket size, of articles published in PUBLIC 
WORKS within the last 13 months. Book Dept., PUBLIC 
WORKS, 310 E. 45th St., New York, N. Y. 
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feet and 75 feet from the center line of the street, stag- 
gered, consisting of Westinghouse Form 88 with a lamp 
ratings lumens of 10,000. Here, the frequency of fatal 
accidents in 1934 and 1935, 21 by night and 5 by day, 
was reduced to one by night and none by day in the 
period from January 1, 1937, to May 1, 1937. 

Altogether, 14 such installations were made, with a 
total mileage of 31. Along the routes of these various 
installations for the period of 1934 to 1935 there had 
been 111 fatal accidents by night and 16 by day. After 
installation, for various periods ranging from Septem- 
ber 1, 1936, to May 1937 to January 1, 1937, to May 
1, 1937, the frequency of fatal night accidents was 
five and of fatal day accidents four. 


Rat Control Methods 
in Hawaii 
Because of the possibility of plague, close control of 
the rat population in Hawaii is deemed necessary. On 
the Island of Maui, A. L. Dopmeyer, sanitary engineer, 


reports that, in additicn to trapping, the following 
methods were used in the open country : 

























(1) Clearing heavily rat infested areas by cutting 
out the rat’s natural food supply consisting of 
various kinds of wild beans, berries, seeds and 
fruit. 

(2) Burning of the brush and other material cut 
down. 

(3) Killing rats in the burrows exposed by the 
above measures, by applying carbon bisul- 
phide and igniting. 

(4) Applying poison bait to cleared areas. 

(5) Applying calcium cyanide to rock walls and 
rock piles. 

(6) Clearing algaroba forests of underbrush to 
prevent rats from building nests in the trees. 











The effectiveness of these measures was demonstrated 
by the reduced rat catch in the zone where the work 
was first carried out. The rate of catch in this area was 
from 8 to 10 rats per hundred traps per day and there 
was no reduction during the intensive poisoning cam- 
paign carried on in 1933 and part of 1934. When the 
above measures were instituted, there began a gradual 
drop in the rate of catch from month to month and after 
thirteen months’ operation the rate was down to 0.67 
rats per hundred traps per day. 

In the beginning of the year the trappers in and 
around the Makawao region devoted their time, after 
setting their traps, to treating burrows with carbon 
bisulphide. During the latter part of the year a cam- 
paign was started to rat-proof buildings. Trappers also 
began work in Kahului and the adjoining built-up 
areas. The work of these men consisted of rat-proofing 
by elimination, i.e.; removing wood floors that were 
too close to the ground; removing out-houses and other 
buildings which were not being used, and which were 
beyond a state of repair, affording rat harborage; and 
removing lattice work, vines and any other material 
around buildings which might harbor or/aid in harbor- 
ing rats. This work was well under way by the end of 
the fiscal year and excellent results were being ob- 
tained. 

In the Island of Hawaii, 17,696,129 packages of 
poison bait were placed in fields, gulches and buildings. 
It is felt that poison bait is still the best method of con- 
trol but that more attractive baits than wheat and barley 
must be developed. The research laboratory of the Fed- 
eral Rat Abatemerit Project, located in Honolulu, has 
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done some work on developing a meat bait made up in 
the form of a sausage. Meats used have been ground 
beef, bacon and salt pork with pot barley and breakfast 
oats added. Several field tests of these baits were made, 
acceptance being very good. These tests have not 
been on a large enough scale to determine the effective- 
ness of the dose of poison contained though the poison 
content is much greater than what has been used in the 
past in grain baits. Extreme caution must be taken in 
placing this type of bait for the reason that meats are 
attractive to other animals beside the rat. 

“We feel that a bait of this type will probably prove 
the most efficient, providing it has a sufficient amount 
of poison in it to kill without the rat having to eat the 
entire package, for after all, with the amount and kinds 
of food that are available to the rat, we must bear in 
mind that we are not dealing with a hungry rat, but 
with one that, when it finds the bait, has already had a 
meal and it need eat only a small portion of the bait in 
order to get a lethal dose of poison. In other words we 
should endeavor to give the rat a ‘dessert,’ and in 
order to do this the bait must be very attractive so that 
it will be acceptable.” 





Distillery Waste Troubles 
in Maryland 


Nine distilleries located in several counties of the 
State of Maryland and discharging, without treatment, 
part or all of their wastes into the streams near which 
they are located, was the major industrial waste prob- 
lem of that State in 1936. These distilleries operated at 
full capacity during most of the year, producing a 
total daily volume of waste in excess of 450,000 gallons. 
During the months of September, October, November 
and December, production was decreased in most of 
these plants, thereby reducing the waste load about 20 
per cent, and during this period there was a marked 
stimulus in the removal of waste by farmers, either 
without cost or at a slight charge. 

One distiller has arranged a three year contract to 
sell 10,000 gallons of slop per day to a company said 
to be experienced in fattening hogs on whole slop prop- 
erly supplemented by other feed. The location of the 
piggery is in an isolated area and the waste is conveyed 
thereto by pipe line from the distillery. At the close of 
1936 construction of the piggery was about completed. 
The construction and layout of pens apd the method 
of operation as outlined were reported by the State 
Department of Health as appearing to be satisfactory. 

A representative of the Bureau of Sanitary Engi- 
neering assisted one distiller in stimulating interest 
in the feeding and fertilizer use of distillery waste 
among about 200 farmers operating within a radius 
of 10 miles of the plant. This distillery succeeded in 
giving its entire waste output to farmers during No- 
vember and December. Two distilleries are operating 
evaporators, one triple and the other quadruple effect. 
Each installation is being operated in single phase 
with more or less difficulty due to the “gumming” pecu- 
liar to rye slop. Considerable amount of laboratory 
study has been made to eliminate the gumming charac- 
teristics of the waste and one of the distillers will install 
a type of preliminary treatment designed to overcome 
this difficulty. It is the opinion of the Bureau, as stated 
In its annual report (from which the above information 
was obtained ) that as long as the “removal by farmers” 
method is the predominating type of disposal, the solu- 
tion of the distillery waste problem will be, at most, 
sporadic and temporary in character. 






































































...A SIMPLE OPERATION 
WHEN YOU USE ARMCO MULTI PLATE 


@ You will find these heavy-duty corrugated iron plates 
mighty convenient for repairing or replacing any type of 
large drainage structure. 

Instead of tying up your road for weeks or months, 
Multi Plate can be installed at low cost and with little 
or no interruption to traffic. Local unskilled workmen 
simply assemble the plates and bolt them together on 
the job to fit your requirements. 

These heavy-duty plates, ranging in thickness up to 
9/32-inch, are designed to carry the full load of traffic. 
And being made of Armco Ingot Iron, they may be 
counted upon to last a lifetime without upkeep or re- 
pairs. Would you like to hear the rest of this interesting 
story? Armco Culvert Mfrs. Association, Middletown, O. 





ARMCO MULTI PLATE 
FULL-ROUND OR ARCH CONSTRUCTION 
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Tarmac 


SURFACES ARE 
SKID-RESISTANT 
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THE TARMAC 

HANDBOOK IS 

NOW IN ITS SECOND EDITION 
This 63-page book contains complete tables and 
other useful information about construction and 
maintenance with Tarmac, as well as condensed 
specifications for every type of construction. Send 


for a copy. 


FOR BEST RESULTS USE KOPPERS Tarmac 
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“Dear Mr. Timewaster’ 


Dear Sir: 

In Opie Read’s **The Jucklins,” which 
I read thirty years ago, old Lem Juck- 
lin said that he believed in the Bible 
from “kiver to kiver,’’ but that he just 
couldn’t help ‘‘fightin’ chickens.” (He 
was a devotee of the sport of game cock 
fighting.) I might say that, though I 
am kept quite busy by the duties of my 
office and by other business, yet I just 
can’t help putting in some time on 
“TIMEWASTERS.” 

I enclose herewith a solution of Mr. 
Bevan’s Huntingdon-to-London problem 
appearing in the June issue of PUBLIC 
Works. I especially liked this prob- 
lem on account of the challenge it made 
to my ability to find the means of ap- 
proach to a solution. Yet, once solved, it 
all appears simple enough. 

I enclose also a_ solution 
Blunk’s problem. 

Very truly yours, 
JAMES A. VINSON. 
Eddyville, Ky. 


to Mr. 


Dear Sir: 

As usual the first thing looked -at in 
your magazine is ‘*Timewasters’’ but 
failed to see the solution of the color 
blind problem, so | will give you my 
conception of it: 

Painter is Gray, Aviator is Green, 
Doctor is Black, Clerk is Brown and the 
Salesman is White. 

There is no question as to Black be- 
ing the doctor; Brown is the clerk as 
he performed the duty of a clerk when 
he confirmed the order of Green the avi- 
ator for Gray to paint his plane green, 
this eliminates all but White who must 
be the salesman. 

I get a lot of information out of Pub- 
lic Works every month and its coming is 
gladly welcome. 

Yours truly, 
W. H. McFARLAND. 
Hart, Mich. 


Dear Sir: 

I intercepted your SOS call in the 
April issue for the 9-11 problem for 
the benefit of Mr. Reichstein, et al. 

I find when delving into the litter that 
covers what I used for a mind in the 
gay nineties when in school, that my 
remembrance of permutations is rather 
sketchy. For that reason I will not be 
offended if some more recent students 
take exception to the following theories, 
theorums and results. Anyway here goes: 

Since the number—123456789—is 
divisible by 9 in any of its 362880 per- 
mutations (since the sum of the digits 
will always be 45 which is divisible by 
9), the problem is: which one or ones of 
those 362880 permutations are divisible 


by 99 (9 and 11 being prime to each 
other). 

Of course we could ‘*Permutit’’ (ex- 
cuse 330 W. 42nd St.) and apply the 
old long division method to the permuta- 
tions, but that is strong arm work. 

Now take any number of 9 digits, as 
789123456; consider it thus 


7 (89) (12) (34) (56) 


ips 
2/Sum 198 
99 

Or take 
7 (89) (12) (34) (65) (one change) 
; 3 ; : re ae ta oe 


99 /Sum 207 
99X2=198 


Remainder. .9 


Of the two, the former IS divisible 
by both 9 and 11 and the latter is NOT. 
Otherwise in every 100 there must be an 
exact number of 99’s. 

We further note that the unit column 
of every addition as illustrated above 
will add 28 if the sum is divisible by 
99. (This applies to 9 digit numbers.) 

Now we have to discover all possible 
arrangements of the digits from 1 to 9 
inclusive (which if placed in the unit 
columns will add just 28 and no more. 
This is comparatively simple and results 
in the following primary permutations: 

Now each of these is 
subject to 120 permuta- 
tions, and each of the other 
numbers to fill the blanks 
(4) is subject to 24 per- 
mutations so we have in 
all 120x7x24 possible solu- 
tions or 20160. This could 
have been determined from 
the original 362880 permutations 
(9x8x7x6x5x4x3x2x1) by dividing it 
by 2x9 (number of groups times number 
of terms) BUT would not have deter- 
mined the exact numbers that are divisi- 
ble by 11. 

Now it does not matter what digit is 
placed in the space indicated by—above 
the resulting 9 digit number will be 
divisible, I mean of course any digit 
that has not been used in the same num- 
ber; no digit may be repeated in the 
same number and all nine must be used 
to comply with my understanding of the 
problem. 

To expand one of the above to show 
possible arrangements : 


' 
NN NI OOO DH 


UNNADUNANANI 
' 


19378 
19387 
19738 
19783 
19837 
19873 


18379 
18397 
18739 
18793 


17389 
17398 
17839 
17893 
13978 17938 18937 
13987 17983 18973 


In like manner each digit may be 
taken first making 5x24 or 120 permu- 
tations for each group x7 groups, 840 
in all before the other 4 numbers are 
inserted. Then each group is subject to 
3x2x1(6)x4 further permutations mak- 
ing the total as given above 20160. 

To illustrate: (bold numbers the orig- 
inal, roman inserts ) 

Each number fulfills 
the requirements of be- 
ing divisible by 11. And 
153274869 so on for the rest of the 
163275849 20160. I didn’t prove a" 

etc. of the 20160 but the 

skeptical may do so. 


13789 
13798 
13897 
13879 


123475869 
143572869 


The method of determining divisibil- 
ity by 99 is mine; it may not be Hoyle 
and again it may be standard, I never 
saw it given in any book. 

Trusting this may cause some one a 
means of wasting time, I will now de- 
vote my attention to the eggs (was that 
rate per each or per some fractional part 
of the whole number? ) 

Sincerely yours, 
FRED D. PRICE. 
Plymouth, Ind. 


Dear Sir 


The Timewaster column in the last is- 
sues of PUBLIC WorkKs have been mighty 
interesting in that the problems have an 
appeal to your average reader who is 
not a cold blooded mathematical shark. 

In the April issue there is a peanut 
problem to which the following answer 
is submitted (by the way, Mr. Goober 
probably was given the empty sack). 
Mrs. Goober kept 19 peanuts for her- 
self after giving the oldest boy 160, 
the youngest boy 40, the oldest girl 80 
and the youngest girl 20. The boys re- 
ceived 200 and the girls 100. 

If you are in need of problems for use 
in the Timewaster column, the follow- 
ing may be of interest to some of your 
readers. Five men, whose names are 
Black, White, Grey, Green and Brown 
have the following occupations, painter, 
aviator, doctor, clerk, and salesman. De- 
termine the men’s occupations from the 
following data. ‘‘While the salesman was 
under the care of Doctor Black, Grey, 
who is not a clerk, asked Brown to take 
a confirmation of an order from the avi- 
ator who wanted his plane painted the 
same color as his name.” 

In the solution there will be two un- 
knowns, but White not being a color 
gives the following answer: Painter 
Grey, Doctor Black, Clerk Brown, Sales- 
man White and Aviator Green. 

Would you kindly forward the solu- 
tions to the match problem and also the 
nine dot problem which you offered in 
the April, 1937, issue. 

Very truly yours, 


CHAS. W. MANLY. 
Fresno, Calif. 




















The Water 
Wheel 


A Digest of Current Waterworks Literature 


Winter filter operation at Winnetka, Ill., was made 
difficult by ice, which in 1936 was 20” thick at the inlet 
of the coagulating basins and 22” at the outlet, 4” 
thick on the rapid sand filters, and 7” at the outlet of 
the filtered water reservoir. Adjacent to the plant was 
a municipal power plant with condenser equipment. 
During freezing weather condenser water was _ by- 
passed to the water works intake pipe, thus warming 
the water; condenser water so used equalling 35% to 
80% of the 2 mgd rate of pumpage to the filtration 
plant. The ice in the open coagulating basins was gone 
72 hours after this was begun, and in the filtered water 
reservoir 96 hours after. ‘he condenser water was 
analyzed and found satisfactory for water plant use, 
but as a precaution the alum dose was increased from 
0.8 to 1.1 grains per gal., prechlorination used at 4 Ib. 
per million gallons, and activated carbon at 20 1b.41" 


Sand tanks are numerous in Arizona, mostly for stor- 
ing water for ranches or other non-municipal con- 
sumers. A dam is built forming a reservoir and this 
fills up with sand and gravel washed down by the 
stream. This contains about 25% to 30% voids. That 
‘limate makes it “almost imposible to conserve water 
in any type of open pond or reservoir.”” With the sand 
tank, evaporation losses are much reduced; and water 
is not contaminated by animals or insects. The sand is 
too coarse for capillary attraction to act. Some of these 
have been in use for over 100 years.” 


Steel pipe wall thickness necessary. to resist corrosion 
on the outside will vary with the nature of the surround- 
ing soil. The National Bureau of Standards, American 
Gas Ass'n, American Petroleum Institute and others 
have studied soil corrosiveness over a long period and 
developed a relation between certain soil characteristics 
and the rate at which pits will penetrate the steel. On 
the basis of this, it is thought possible to calculate the 
thickness of steel required for a pipe to last any given 
number of years in a given soil. Effect of coating is 
considered to be to delay the beginning of pitting for 
a certain time—a “coating corrosion index” is the dif- 
ference between the depth of the deepest pit on a coated 
pipe and an uncoated pipe, respectively, measured in 
mils (0.001 inch). The formula for thickness is 
1] 
W =k T’F——C 
F 

in which W is wall thickness in mils for period of ex- 
posure T in years; k is average maximum pit depth 
(mils) on 0.4 sq. ft. at one year for the given soil; n 
varies from 0.2 for least corrosive soil to 0.92 for most 
corrosive; F varies from 1.63 for 1” pipe to 2.80 for 
36”; and C is the coating corrosion index.4! 
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From Journal AWWA 


Aerial view of water and electric plants, Winnetka. 


An 18.6-mile tunnel was built in a little over 7 
months by Charleston, S. C., to bring to that city 50 
mgd additional water, to carry out a contract to furnish 
a paper company with 25 mgd or more, beginning 12 
months later. Headings were driven from 17 shafts and 
2 portals, through marl in some places soft enough to 
be excavated with air spades. The cover is in general 
40 to 60 ft. Tunnel is horseshoe section 40.5 sq. ft. 
area; falls 19 ft. in 23% miles (including a tunnel 
built previously), giving estimated capacity of 50 mgd 
which can be increased to 75 mgd by pumping. Tunnel 
is unlined, as in a short tunnel in the same material 
filled with water for 8 yrs. the marl had hardened 
rather than deteriorated. Final heading holed through 
Feb. 24, 1937." 


Silicates aid coagulation of water with aluminum 
sulphate, is the opinion of Mr. Baylis, derived from his 
observations and experiments and a study of results ob- 
tained by others. ‘*Adding silica in a certain form to 
water causes the coagulation to be produced more 
rapidly than it otherwise would be produced. Also, the 
added silica produces larger flocculated particles, 
which are not so easily broken up by agitation as are 
the coagulated particles where no silica is used.’’ And 
therefore the coagulated matter “is removed more effec- 
tively by the filters.”” Experiments show that “‘the addi- 
tion of silica to water will be well worth its cost in at 
least a few filtration plants.” ““The compound of silicon 
which gives aid to coagulation is not known definitely, 
though it is believed to be a colloidal hydrous silicon 
dioxide possessing a strong negative charge.”** 


Well development by dry ice has been used success- 
fully in San Jose and Orland, Calif. In Orland a well 
vielding 60 gpm with 85 ft. drawdown increased to 
800 + gpm with 15 ft. drawdown after use of dry ice. 
Dropped into the well, dry ice falls to the bottom, 
changes to gas exerting sufficient pressure to biow the 
water 30 ft. into the air above the well, and repeated 
these explosions several times as water flowing into 
the well alternately filled it and was blown out. This 
action forces water back and forth through the screen 
openings, washing the clay and fine sand out of the 
surrounding water bearing stratum. Five hundred 
pounds of dry ice was applied in three charges to the 
14-inch well at Orland.?® 


Air conditioning was the subject of six papers in the 
June Journal of the A. W. W. A., all of which are con- 
sidered together in the following abstract. The Chicago 
“loop” area last fall contained 395 air-conditioning 
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As great in diameter as a six-foot man is tall, are these 
Cincinnati twin raw-water mains, constructed during 
1936 at the water purification plant and joined with 
Dresser Couplings. A few years before, another Cin- 
cinnati water line (48) was also Dresser-coupled. 


FIVE REASONS WHY MODERN WATER LINES ARE DRESSER-COUPLED: 
q PERMANENT TIGHTNESS—proved for 50 years, on 150,000 miles of pipe. 


Q FLEXIBILITY—normal pipe movements—present in every line—are absorbed. 
3 SIMPLICITY—joints are ‘‘factory-made’’; ordinary labor can install. 
Q STRENGTH—predetermined; joints safely withstand any specified pressure. 
3 TRUE ECONOMY=—a truly lower joint cost throughout the life of the line. 


Write for our General Catalog No. 36. 
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Cutaway view of Dresser Style 38 Coupling, 
showing working principle. Note that plain- 
end pipeis used. Theresilient gaskets, flexing 
with the pipe, safely absorb pipe movements. 
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EFORE the “Iron Horse” can 
turn a wheel, there must be 
water. Many of America’s greatest 
railroads have long depended 
upon and used water from the 
famous Layne Pumps and Well 
Water Systems. This is also true 
with many industries and cities 
throughout the entire world. 
Whatever your water needs 
may be, you can depend upon the 
outstanding skill and success of 
Layne & Bowler, Inc. and their 
Affiliated Companies. For illus- 


AFFILIATED COMPANIES 


LAYNE-ARKANSAS CO. . STUTTGART, ARK. 
LAYNE-ATLANTIC Co. . . . NORFOLK, VA. 
LAYNE-CENTRAL Co. . . . MEMPHIS. TENN. 
LAYNE-NORTHERN CO., MISHAWAKA, IND. 
LAYNE-LOUISIANA CO., LAKE CHARLES. LA. 
LaYNe-New Yor Co. . . New York City. 
LAYNE-NORTHWEST CO., MILWAUKEE. Wis. 
LayYNE-On10 Co Co_umsBus, OHIO 
LAYNE-Texas Co... . . HOUSTON, TEXAS. 


LAYNE-WESTERN Co. . KANSAS CiTy. Mo. 
CHICAGO, ILL., AND MINNEAPOLIS, MINN. 


LayYNe-BowLern New ENGLAND COMPANY. 
Boston MASSACHUSETTS. 


INTERNATIONAL WATER SupPLy. LTo., 


trated literature write Fort Erie, N 


ONTARIO, CANADA. 


LAYNE & BOWLER, INC. 
Dept. W, Memphis, Tenn. 


WELL WATER SYSTEMS 











MARLOW SELF-PRIMING 
CENTRIFUGAL PUMPS 


20% more WATER PUMPED 
20% more FOR YOUR MONEY 


20% MmoRE PER GALLON OF FUEL 


At left: New 3” Fig. 
36 pump with positive 
recirculation control. 


MOST COMPLETE LINE 
7,000 to 125,000 GALLONS PER HOUR 


There are two special “a for selecting MARLOW SELF-PRIMING 
CENTRIFUGAL PUMPS: |. The positive control device automatically 
permits ample water to Dati the impeller quickly for rapid priming, 
and 2. It shuts off the circulation of water once the pump is primed, 
thus converting all the fuel and all the power of the engine into 
"water delivered." 

ADDITIONAL FEATURES: No manual adjustments required. Air 
Cooled engine. 25 foot suction lift guaranteed. No pump can beat a 
MARLOW for high suction lifts. Rapid priming—under all conditions! 
High efficiency trash type impeller of semi-steel. Trash in suction 
line may be removed without stopping engine and without losing 
priming water. 

Write today for Bulletin 36 giving full details. 


MARLOW PUMPS 


RIDGEWOOD NEW JERSEY 
When writing, we will appreciate your mentioning Pustic Works 
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installations with a total refrigerating capacity of 
11,865 tons, requiring water at a rate of 34 mgd, but 
was only 16% air conditioned. Complete service for 
the district would require about 300 mgd., requiring 
large investment in pumps, mains and sewers which 
would be used for probably only 1,000 hours a year, 
Already the sewers have been so overtaxed as to back 
up and flood basements. But if all the plants shuuld be 
provided with water conserving devices, only about 
5% of this amount of water would be needed, and 100% 
air conditioning would require only half the water 
now used for this purpose.4"° 

For air conditioning, chief use of water is by the 
condensing unit which condenses a gas or vapor to re- 
move its latent heat of vaporization. Freon is the most 
commonly used refrigerant. Using mimimum amount 
of water, a 15 hp machine using 600 gph of 70° water 
would discharge it at 110°, which might not be per- 
mitted in the sewers. Lower temperature could be ob- 
tained by using more water. Less consumption is ob- 
tainable by cooling water in spray ponds or towers or 
in forced draft towers, continually recirculating the 
water. When water and steam are cheap, the steam jet 
vacuum plant is attractive. For summer dehumidifying, 
well water is seldom successfully used alone for direct 
cooling unless below 55°, or in conjunction with sup- 
plementary low-temperature freon coils. Self-contained 
water-cooled room coolers average about 30 gph of 70° 
water. By reverse refrigeration, 50° water in winter 
can be used for heating.4™ 

On Jan. 1, 1937, water conditioning equipment had 
been installed for 14% of the population of Houston, 
12% of Kansas City, 10.6% of St. Louis, 9.5% of New 
Orleans, 2.5% of Brooklyn, N. Y., 3.5% of Boston, 
8.9% of Manhattan and Bronx Boroughs; Washington, 
D. C., leading with 40.5% .4!" 

Ground water, to be satisfactory as a direct cooling 
agent, must be at 55° or lower; with higher tempera- 
tures the volume required is very materially increased. 
A113 

Among conclusion from studies made in a “research 
residence,” using a cooling coil and forced-air duct 
distribution, are: Using water at 58°, indoor dry-bulb 
temperature can be maintained at 80° when outdoor is 
up to 100°, and indoor relative humidity at 63%. On 
moderately warm days, effective temperature of 74° 
and relative humidity of 70% to 80% can be main- 
tained. 60° is probably the upper practicable limit of 
warm temperature unless an excessive amount of coil 
surface is used, in order to maintain indoor dry-bulb 
temperatures as low as 75° in severe weather." 

To prepare for air conditioning, all cities should keep 
records of present and new installations, with tonnage 
of refrigeration and water consumption and waste, to 
furnish data for future estimates.“!” 


Bibliography of Recent Water Works Literature 


c, Indicates construction article; n, note or short article ; 
p, paper before a society (complete or abstract); t, technical 
article. 

A Journal, American Water Works Assn. 
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The Buffalo Water Works. By A. D. Drake. Pp. 763-773. 
a, , Seeaae Water Works. By C. J. Des Baillets. PP. 
774 
Method of Determining Wall Thickness of Steel Pipe for 
Underground Service. By R. E. Barnard. Pp. 791-807. 
Air Conditioning as a Problem of Water Distribution 
and Disposal. By L. D. Gayton. Pp. 808-821. 
Water Requirements of Air Conditioning Machinery. 
By E. N. Bowles. Pp. 822-825. 
What Air Contitioning Means to the Water Utility. BY 
L. L. Lewis. Pp. 826-831. 
Well Water Capacities Available for Air Conditioning. 
By W. D. Gerber. Pp. 832-835. 
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114. Study of the Use of Water in Cooling the Research Resi- 
dence. By A. P. Kratz, M. K. Fahnestock, S. Konzo and 

E. L. Broderick. Pp. 836-856. 

Recorded Use of Water for Air Conditioning. By O. C. 


- Holleran. Pp. 857-859. 

116. Frazil Ice Problems in Pumping Stations. By R. Dorion. 
Pp. 860-865. 

117. Raising Water Temperature During Severe Winter, By 


Cc. Leipold. Pp. 866-871. 

118. Aeration. By M. E. Flentje. Pp. 872-880. 

Safety First in Water Plant Operation. By C. F. Bing- 

ham. Pp. 881-884. 

E Engineering News-Record 

July 

; Desert Water Tanks. By G. G. Sykes. Pp. 36-37. 

93, Fast Tunneling by Charleston, S. C., Water Dept. By 

J. E. Gibson. Pp. 59-62. 

July 15 

94, Straitjacketing Chlorine Tanks When Leaks Develop. 

P. 100. 

F Water Works Engineering 

June 23 

7. Plant Lubrication. By H. A. Murray. Pp. 890-894. 

78. Repair Methods of Boston’s Water Division. By N. N. 
Wolpert. Pp. 901-905. 

79. Laboratory Control: Tests for B. Coli. By C. R. Cox. 

Pp. 919-920, 923. 

July 7 

80. Coagulation Aided by Silicates. By J. R. Baylis. Pp. 
971-974. 

81. Laboratory Control: Use of the Microscope. By C. R. 
Cox. Pp. 978-979. 

82. Dry Ice Increases Well Flow. By F. C. Pratt. P. 987. 

83. Water Dept. Pension System at Madison, Wis. By L. A. 
Smith. Pp. 991-1004. 

G Water Works and Sewerage 

July 

27. p. Retirement and Pensioning of Water Works Em- 

ployees. By D. L. Maffitt. Pp. 261-262. 

28. p. Successful Method of Reducing Hazards and Drain- 
age Claims in Water Utility Operations. By T. W. Cole- 
man. Pp. 274-276. 

J American City 

July 

14. Diesel Reduces Pumping Costs at Medham, Mass. By 
J. W. Greenleaf and B. F. Snow. Pp. 47-50. 

15. p. Water for Industrial Purposes. By W. D. Collins. 


Pp. 52-54. 
L Civil Engineering 
July 
i3. Water Resources of Texas. By J. W. Pritchett. Pp. 
462-466. 
14. Investigating Ground Water Resources. By S. F. Turner. 


Pp. 487-490. 
15. Organizing for Watershed Development. By T. C. For- 
rest, Jr. Pp. 490- 
M Canadian Engineer 
June 22 
15. Water Works System at St. Stephen, N. B. By A. A. 
Laflin. Pp. 5-7. 


June 29 
16. p. Water Supplies in Nova Scotia. By R. D. McKay. 
Pp. 9-10. 
July 6 
17. p. Water Supplies in Nova Scotia. By R. D. McKay. 
Pp. 9-10. 


July 13 
18. Reducing Cost of Operating Centrifugal Pumps. By 
A. Peterson. Pp. 13-16, 19. 
P Public Works 
June 
35. Buffalo’s Water Waste Problem and Its Solution. By 
L. S. Spire. Pp. 9-11. 
36. Development of Middletown’s Efficient Water System. 
By E. Gebhart. Pp. 18-20. 
7. Plugging Dollar Leaks in Water Works Systems. By 
R. N. Clark. Pp. 25- 
38. Alkalinity and Acidity of Water. By W. A. Hardenbergh. 
Pp. 61-66. 
7 Technique Sanitaire et Municipale 


May 
3. Le Nouveau Service d’Eau de la Ville de Saint Quentin. 
Pp. 107-111. 








Licensing Water and Sewage Operators 
In New Jersey 


Granting licenses to operate water purification and 
sewage treatment plants in New Jersey is apparently 
not a mere matter of form. Two examinations were held 
during the fiscal year 1935-36. Forty-four applications 
for sewage licenses were submitted, 39 were accepted 
for examination, 32 took the examination, and only 18 
passed and received licenses. Of these 18, 5 were for 
grade A, 4 for grade B, 3 for grade D, 2 for grade 
E, and 4 for grade S. 

For water licenses there were 33 applicants, of which 
28 were examined and 21 licenses issued; 2 for first 
class, 2 for second class, 1 for third class and 16 for 
fourth class. 

All together, 35% of those who were examined failed 
to receive licenses. 









Expensive 
Item 

in Laying 

Bell and Spigot Main? 


Pipe costs run into real money. So does labor. Likewise, 
when necessary, does the job of digging up to fix leaks. 








Jointing Compound that cuts laying costs—seals 
tightly—and resists the punishment that often makes 
repairs necessary—is one of the smallest items in your 


specifications. 


MINERALEAD is a Sulphur compound—five times lighter than 
lead and far more resistant to vibration. 


MINERALEAD comes in 10 lb. ingots—easy to handle—un- 
changing in its correct composition. It can be stored on the 
job without regard to rain or flood. 


MINERALEAD is easily worked by unskilled labor—needs no 
caulking—makes permanently tight, trouble-free joints. 





MINERALEAD has other interesting advantages which we will 
be glad to tell you about. The sum of all these advantages 
makes it—in the opinion of users—the best compound yet 
developed for jointing Bell and Spigot Main. Write for 
folder and full information. 


The ATLAS MINERAL Products Company of Penna. 


Mertztown, Pennsylvania 


MINERALEAD 








When writing, we will appreciate your mentioning Pustic Worxs 























Equipment Catalogs 





New Ruth Excavator for 
Drainage and Highways 


The new Ruth multi-bucket exca- 
vator is designed for digging and ex- 
cavating drainage and irrigation canals 
and ditches as well as for their mainte- 
nance; levee building and highway con- 
struction, is very fast, covers a wide 
range of ditch shapes, and sizes and 
working conditions, and is flexible and 
easy to operate. This Model H-V Ruth 
multi-bucket excavator has eight forward 
speeds, two in reverse and four elevator 
digging speeds. Forward traction speeds 
while working range from 1 foot to 86 
feet per minute; reverse speeds from 
2 feet to 59 feet per minute. The ele- 
vator digging speeds range from 20 to 
47 buckets per minute, with a digging 
capacity of 180 cubic yards per hour. 

The forward speeds of the caterpillar 
crawlers are synchronized with the dig- 
ging speeds of the excavating unit, re- 
sulting in a constantly maintained dig- 
ging depth and slope to the desired grade 
line whether the ditch is dry or full of 
water—always a uniform cut and a full 
bucket, plus a finished bank that is 
straight, even and regular. The buckets 
have a positive dump feature which ejects 
the entire contents of each load result- 
ing in a very high digging efficiency 
whether the material being excavated be 
wet or dry, or if digging with water in 
the ditch. The cutting teeth and cutting 
lips are of high abrasive resistant steel 
and are replaceable. 

Special track pads to meet any work- 
ing condition are available. When dig- 
ging from one bank with both crawlers 


On the foundations of 
an ancient grist mill 
near Westport, Conn., 
stand the research lab- 
oratories and test 
plant of the Dorr Co., 
manufacturers of sew- 
age and water treat- 
ment equipment. Here 
has centered much 
valuable research 
work. 


in close-together position, the roadway 
required is 7 feet. Other models meet 
any size, type or condition of excavation. 
The adjustable power driven conveyor 
deposits the excavated material where de- 
sired, as for loading into trucks or other 
carrying vehicles. Additional informa- 
tion from the manufacturers, the Ruth 
Dredger Manufacturing Corporation, 
5980 South Boyle Avenue, Los Angeles, 
California. 


CATALOGS 
Earth Moving: ’ 

‘From Start to Finish” is a pictorial 
representation of the use of LeTourneau 
equipment to handle earth moving jobs 
all the way from the clearing to the 
finish of the fine grade. R. G. LeTour- 
neau, Inc., Peoria, III. 





> 


Rotary Pumps: 

Two bulletins, one describing the 3- 
lobe cycloidal pump for handling tar, 
asphalt and other heavy materials, and 
giving capacities; the other covering the 
application of units for exhausters for 
priming large centrifugals, etc. Roots- 
Connersville Blower Corp., Connersville, 
Ind. 


The new Ruth Multi-bucket Excavator 
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2 and 4-Wheel Scrapers: 


Two 2-page folders tell you concisely 
all about Bucyrus-Erie 2 and 4-wheel 
scrapers. The former is built in 3% and 
6-yd. capacities; the latter in 4% and 
7-yd. Bucyrus-Erie Co., South Mil- 
waukee, Wisc. 


Tractor Scraper: 


An 8-page booklet describes the 
Austin-Western 5-yard tractor scraper. 
Austin-Western Road Machinery Co., 


Aurora, III. 


Fairbanks, Morse Motors: 


Bulletin 1600 describes the F-M 
polyphase wound-rotor or slip-ring, ball 
bearing, induction motors. These can be 
operated either at constant or regulated 
varying speeds. 4 pages. Fairbanks, 
Morse & Co., Chicago, III. 


Centrifugal Pumps: 


Barnes Mfg. Co., Mansfield, O., have 
issued a new 8-page bulletin, No. 25B, 
illustrating and describing self-priming 
centrifugal pumps. 


Corrugated Transite: 


Johns-Manville, 22 East 40th St., N. 
Y., have issued a 12-page bulletin cover- 
ing the use of corrugated transite for 
industrial roofing and siding. A full 
page of drawings, showing construction 
details, is included. 


Caterpillar Auto Patrols: 


Caterpillar patrol graders, the work 
they will do, and their mechanical fea- 
tures are described. Action pictures and 
detail views are shown. Ask for Form 
4052, 40 pages. Caterpillar Tractor Co., 
Peoria, Ill. 


Aurora Pumps: 


Three folders are available from Au- 
rora Pump Co., Aurora, IIl., covering 
deep well turbine pumps (ask for Form 
102), single stage centrifugals (ask for 
Form 105), and double stage centrif- 
ugals (ask for Form 106). All three of 
these are well illustrated and bring out 
clearly the essential features of Aurora 
pumps. 
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Sunken concrete slab is raised to correct grade Increase the life of concrete slab by the Mud-Jack 
by the Mud-Jack Method — preventing breakage Method. Write for information about economical 
of the slab and eliminating reconstruction costs. maintenance of curb, gutter, and sidewalk slab. 


COMPAN Y 


Pavers - Mixers - Shovels - Cranes Draglines - Dumptors - Mud-Jacks 
3026 WEST CONCORDIA AVE. = MILWAUKEE, WISCONSIN 


KOEHRING(( 


O 
— 
A 
~ 





Only a few copies left! 


The Manual of 
Water Works Equipment 
and Materials 


How many different kinds of non-corrosive, non-leaking 
water mains are now being laid? What are they? 
What kinds of indicating and recording gauges would it 
pay you to have in your office? 
When you need information about equipment and How can you select from the dozen or more chemical 
sole § = sant ill find the Manual feeders available the kind most suitable for your plant? 
materials lor water wor s, you wl 2 b * How to fit up an adequate chemical laboratory adjusted 
of Water Works Equipment and Materials a great to the size of your plant and finances? 
help. Now used by thousands of engineers, it will save 


you time and trouble. Here’s a little test: The answers to these and hundreds of other questions 


which engineers concerned with water works need 
Can you answer questions like these almost every day are given in the Manual of Water 
Works Equipment and Materials. Get one of these 


quickly and easily? > . 
. ae valuable books now, while the supply lasts. Send 
How would you determine the best size of openings In a $1.00 f today , 
screen for a particular deep well? . or your copy today. 
Just how do the four different types of hydrant valves 
differ from each other? 
How can you choose the method of automatically con- 
trolling water level in tank or reservoir which will be PUBLIC WORKS, 310 East 45th St., New York, N. Y. 
most suitable to your case? Enclosed is $1.00 for which please send me a copy of the Manual of 
How many different types of water tank bottoms are Water Works Equipment and Materials. 
there to meet different conditions and what are they? ‘ 
What are the relative advantages of open and enclosed 
gear trains in meters? 
What shape of efficiency curve would be best for your 
centrifugal pumps? 





When writing, we will appreciate your mentioning Pustic Works 
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New Equipment and Material 





The Flow-om-eter 


The Flow-om-eter 


The Flow-om-eter is an accurate low 
cost measuring device designed for 4”, 
6” and 8” flow lines. It is offered pri- 
marily to supply the need for an eco- 
nomical instrument to register water 
used, either legally or otherwise, through 
fire lines. 

For installation, only a 2” tap is made 
on the top of the pipe. The Flow-om-eter 
is set and a gate box placed over it. 

The Flow-om-eter is manufactured 
and sold by Northrop & Cook Company, 
50 Church Street, New York, N. Y., a 
company new to the water works field. 








The two principals, Guy C. Northrop 
and A. T. Cook, have had long and 
varied water works experience. Mr. Nor- 
throp is General Sales Manager of Hy- 
draulic Development Corporation, mak- 
ers of HydroTite, and Mr. Cook is 
General Superintendent and Chief En- 
gineer of the Passaic Valley Water Com- 
mission, Paterson, New Jersey. 





Road Builder for Heavy Mat 
and Stabilized Base 

The Jaeger Machine Company, Co- 
lumbus, Ohio, has developed a self-pro- 
pelled Model MP-2 Road Builder for 
building heavy retreads and stabilized 
bases up to 9 inches depth uncompacted 
by means of one pass mixing-in-place. 

The machine is a combination of two 
units—a twin pugmill mixing unit, com- 
plete with gathering plows and screws, 
and storage tanks and pumps for apply- 
ing binder while mixing; and a spread- 
er-finisher unit, consisting of adjustable 
strike-off mounted on floating straight- 
edge runners 21 ft. long which equalize 
subgrade irregularities and lay out a 
smoothly finished surface ready for roll- 
ing. Heavy duty crawlers, driven by 130 
H.P. engine and steered by individual 
clutches, propel the Road Builder at 
speeds consistent with the volume of ma- 
terial being mixed. For example, with 
single windrows of 8 to 9 cu. ft. per lon- 
gitudinal foot of road, approximately 70 
cu. ft. per minute can be gathered, mixed 
and spread at a forward speed of 7 to 
8 ft. per minute. Smaller windrows are 
handled at proportionately higher speeds, 
always in one pass. 

Either windrowed material or earth 








Below, right, the 
new Jaeger Road 
Builder which is 
designed for 
heavy mat and 
stabilized base 
construction. 








Truck-motor-operated utility air compressor unit of Ohio Bell Tele- 
phone Co., built by Hercules Steel Products Co., Galion, O. Dodge 
truck, C-P compressor, air tools, sump pump, barricades, lanterns, 

etc. 








taken direct from the grade after pre- 
liminary scarification may be used. The 
gathering plows have a spread up to 11 
ft. and are adjustable so that when 
gathering material direct from scarified 
grade, operator can cut to exact grade by 
holding plows to staked grade line. When 
gathering windrows from established 
subgrade, the plows are allowed to float 
free on sliding shoes following the sub- 
grade. Helical gathering screws gather 
material into pugmill at a constant rate 
of feed. 

By means of two pumps driven by 
auxiliary engine, binder material is load- 
ed, while traveling, from tank trucks into 
storage tanks on the Road Builder and 
then pumped direct into the pugmill in 
accurately measured amounts. The use of 
storage tanks with a combined capacity 
of 550 gallons provides a reserve of 
binder material while waiting for the 
next tank truck to come alongside. 

At the rear of the twin pugmill a 
two-way spreading screw controls dis- 
tribution of material to the strike-off, 
which is maintained at average level by 
the long floating runners on which it is 
carried. Lanes of 9-10 ft. are spread 
and finished, with provision on the ma- 
chine for blending joints between lanes. 
Where immediate laying of the mixed 
material is not desired, this finishing unit 
is removed from the mixing unit and 
the material left in windrows for aera- 
tion or other handling. 

According to the Jaeger Machine 
Company, advantages of the Mix-in- 
Place Road Builder are: a more ac- 
curate and uniform application of bind- 
er made at the time of mixing, a more 
thoro mix of the material in one pass 
than is possible with unlimited passes 
of the blade, the opportunity to use 
quick-curing binders which permit ear- 
lier rolling and opening of the road, half 
width work which keeps one lane always 
open to traffic, and a smoother riding, 
longer lasting surface better suited to 
present-day motoring speeds. In addi- 
tion, it is pointed out that the contractor 
saves up to 50% of the cost of equip- 
ment ordinarily required for mix-in-place 
work, plus substantial job savings due 
to the onepass operation with only two 
men required on the machine. 
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Binks Trailer Type Striping Outfit 


Road Striping Machine 


This road striping outfit can be mount- 
ed as a trailer and operated from the 
rear end of a truck, as shown herewith, 
or mounted on either right or left run- 
ning board. Striping can be placed at 
the rate of 6 to 8 miles an hour, and 
the danger to the men, always present 
in hand striping, is eliminated. Width 
of strip is adjustable from 4 to 6 inches. 
Application is by spray. ' 

When the striping crew desires to 
move from one location to another, the 
outfit (either trailer or running board 
type) can be lifted off the wheels, per- 
mitting the truck to move at usual travel 
speed from job to job. Fuller informa- 
tion from Binks Mfg. Co., 3114 Car- 
roll Ave., Chicago, I11. 





Portable Apron Feeder 
Crusher Unit 


A unique feeder crusher unit recently 


developed by the Universal Crusher 
Company, Cedar Rapids, Iowa, for a 
large high-production rock crushing op- 
eration involves the use of a Universal 
primary jaw crusher mounted on a port- 
able rig, together with an apron feeder 
super-imposed above it permitting of a 
steady feed of rock into the crusher. 
The maker states, ‘“‘This apron feeder 





not only speeds up output by maintain- 
ing a steady flow of rock to the crusher, 
but saves much time formerly required 
in setting up and dismantling station- 
ary feeders which are usually bulky 
permanent units.” 


Universal Crusher and Feeder Unit 


This combination of crusher and feed- 
er mounted on a single mobile unit is 
made to operate in conjunction with a 
similar crushing equipment on which is 
mounted a roll crusher for secondary 
crushing. A belt conveyor carries the pri- 
mary crushed rock from one crusher to 
the other; a second conveyor unit han- 
diing the final product to temporary stor- 
age bins. 





Preformed Rubber Expan- 
sion Joint Filler 


A new type of rubber expansion joint 
filler for all conventional joint openings 
used in concrete highways, structures, 
curbs, sidewalks, tanks and other miscel- 
laneous types of construction has recent- 
ly been introduced by the B. F. Good- 
rich Company, Akron, Ohio. 

These preformed strips are made of 
rubber specially compounded for great 
age and wear-resisting qualities. They 
are designed with flexible lips on the 
two sides, which project upward against 
the concrete surface of the joint open- 
ing, making their removal very diffi- 
cult. In order that the strips may be 
easily compressed, they are made with a 
large tubular opening in the center. 
The top surface is slightly indented or 
grooved to provide for downward thrust 
of surface upon compression. Due to this 
latter feature, it is impossible for mate- 


te! % a. 
MERI iS Mateo i on gas. Se i in 


Mine Safety Appliances Co., Pittsburgh, Pa., 
have issued a description of their new sani- 
tary portable drinking fountain. Fine for 
field and construction work. Data on request. 


rial to extrude above wearing surface of 
the pavement. 

The strips are designed to be placed 
under partial compression as they are 
made about 25% wider than the open- 
ing in which they are to be used. This 
permits the rubber to follow the concrete 
as it contracts and yet compress readily 
when the concrete expands. The recom- 
mended method of use is to place the 
strips in the bottom, ends and top of the 
joint opening which provides a rubber 
gasket around the entire cross-section 
of the pavement or structure. These strips 
can also be used with the several types 
of joint opening devices and make effi- 
cient seals for air cushion joints. 

Advantages claimed for this new 
Goodrich preformed rubber expansion 
joint filler are that it eliminates expen- 
sive joint maintenance work; is low in 
cost; entails no waste through trim- 
ming; cannot be damaged by ordinary 
handling; is quickly installed by un- 
skilled workmen without aid of special 
tools. 

To date installations of these pre- 
formed rubber strips have been made in 
highways in Ohio, Indiana, Michigan, 
the District of Columbia, Tennessee and 
Georgia. 





Schramm, Inc., air compressor manu- 
facturers of West Chester, Pa., will oc- 
cupy a new 25,000-sq. ft. factory addi- 
tion within a month. 


Installing the Goodrich joint (left) and a close-up view of the joint material 
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* " International Harvester I-12 industrial tractor handles refuse 
The new emergency truck of the Duluth, Minn., water and light a ae ee 4 
depariment has all sorts of gadgets and equipment. Here is the in a large Los oe rer neg tg plant by means of 
interior, with flood lights, hose, pumps, lanterns and small tools. — ee See 
Felix Seligman is manager of the Water and Light Dept. Photo 
furnished by Homelite Corp. 


Luck-E-Lite highway torch 
made by Embury Mfg. Co., 
Warsaw, N. Y. Weather- 
ees cle a cdiiine New carbide lantern with safety flaine 
Folder on request. protector, insulated handle, heat resist- 
ing glass lens, and corrosion resistant 
water and carbide chambers. Details 
from National Carbide Corp., 60 East 
42nd St., New York. 


Littleford distributor retreading wood block 
bridge floor in Ohio. 





WAP aes 


WAL 


Po rare 


New blast hole drill for heavy 
work introduced by Bucyrus- 
Erie Co. Weighs 18,400 Ibs. 
and has a tool capacity of 
2,000 lbs. 33 or 40-ft. derrick, 


gasoline, diesel or electric Caterpillar “75” diese] pulls this ditch shaper on Roasa irrigation canal, near 
Yakima, Wash. 


power. 
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These booklets are 
FREE to readers of 
— PUBLIC WORKS. 


Cast Iron Sewers 

385. For use in wet ground to prevent 
infiltration, for crossing under railways 
and heavy duty highways, and for all other 
sewer construction where replacement, re- 
pairs or reconstruction would be _ costly, 
cast iron pipe is most economical. For de- 
tails, specifications, etc., write Thomas F. 
Wolfe, Cast Iron Pipe Research Ass’n, 
1013 Peoples Gas Bldg., Chicago, Ill. 


Couplings for Pipe 

386. This sixteen-page booklet is a re- 
print of a magazine article by a consulting 
engineer. It describes in detail the install- 
ation of a 42” water line; contains specific 
information regarding pipe joints, field or- 
ganization, laying pipe, tests, back-filling, 
etc. Sent free by S. R. Dresser Manufac- 
turing Company, Bradford, Pa. 


Feeders, Chlorine and Chemical 

387. For chlorinating small water sup- 
plies, swimming pools and other installa- 
tions. Flow of water controls dosage of 
chlorine (or other chemicals) providing re- 
quired dosages, which are immediately ad- 
justable. Driving is started and stopped 
automatically. Send for newest literature. 
% Proportioneers%, 9 Codding St., Provi- 
dence, R. I 


Fire Hydrants 

388. Two new bulletins on M-H fire 
hydrants and fully bronze mounted gate 
valves are now ready. Contain full speci- 
fications and instructions for ordering, in- 
stalling, + +m lengthening and using. 
Write M. H. Valve & Fitting Co., An- 
niston, Ala. 


Gate Valves 

390. 28 page catalog contains illustra- 
tions and complete specifications of M-H 
standard and extra heavy iron body gate 
valves, horizontal swing check valves, 
flanged fittings and flanges, etc. Sent 
promptly on request by M. & H. Valve & 
Fittings Co., Annisten, Ala. 


Manhole Covers and Inlets 

403. Nuisance from loose, noisy man- 
hole covers is eliminated by the use of 
Westeel rubber cushioned manhole covers 
and gratings. Six special advantages are 
explained in a new illustrated bulletin just 
issued by the West Steel Casting Co., 805 
East 70th St., Cleveland, Ohio. 

404. Street, sewer and water castings 
made of wear-resisting chilled iron in 
various styles, sizes and weights. Man- 
hole covers, water meter covers, adjust- 
able curb inlets, gutter, crossing plates, 
valve and lamphole covers, ventilators, 
etc. Described in catalog issued by South 
Bend Foundry Co., South Bend, Ind. 


Pipe, Cast lron 

406. Data on cast iron pipe for water 
works systems, in sizes from 1% to 84 
inches, including information on useful 
life, flow data, dimensions, etc., Thos. F. 
Wolfe, Cast Iron Pipe Research Ass'n, 
1013 Peoples Gas Bldg., Chicago, Ill. 


Pipe, 2-inch Cast Iron 

407. The new McWane 2” cast iron 
pipe in 18-foot lengths has innumerable 
uses in water and sewage work. Send for 
the new McWane bulletin describing this 
pipe, the various joints used, and other 
details about it. McWane Cast Iron Pipe 
Co., Birmingham, Ala. 


Pipe, Large Cast Iron 

408. Handy cast iron pipe and fittings 
catalog contains A.W.W.A. and A.G.I. 
standard specifications for a wide variety 
of cast iron pipe specialties, both bell and 
spigot and flanged; also dimensions Lynch- 
burg Foundry Co., Lynchburg, Va. 


Pipe, Steel 

409. A very complete, 60 page, il- 
lustrated bulletin on spiral welded pipe 
including lots of useful engineering in- 
formation, hydraulic data, flow charts, 
Specifications, ete., issued by American 
Rolling Mill Co., Pipe Sales Div., 1101 
Curtis St., Middletown, Ohio. 


Pipe Forms 


411. Making concrete pipe on the job 
to give employment at home is the sub- 








Readers’ Service 






Department 


CONTINUED FROM PAGE 56 








ject of a new booklet just issued by Quinn 
Wire and Iron Works, 1621 Twelfth St., 
Boone, Ia., manufacturers of ‘Heavy 
Duty” Pipe Forms. Sent promptly on re- 
quest. 
Pipe Joints 

413. New folder describes in detail a 
new type of pipe joint—the Dresser Com- 
pression Cousins, Style 65, which is com- 
pact and self contained; makes a perma- 
nently tight joint under all conditions and 
is installed on plain end pipe in a few sec- 
onds with only one tool, a wrench. Get 
your copy today. S. R. Dresser Mfg. Co., 
Bradford, Pa. 


Pipe Joint Compound 

414. A new bulletin has recently been 
issued giving full details concerning Tegul 
Mineralead, a quick-sealing, trouble-free 
compound for bell and spigot joints which 
permits immediate closing of the trenches. 
Write The Atlas Mineral Products Co. of 
Pa., Mertztown, Pa. 


Taste and Odor Control 

417. How, when, and where activated 
carbon can and should be used to remove 
all kinds of tastes and odors from water 
supplies is told in a new booklet just is- 
sued by Industrial Chemical Sales Div., 
230 Park Ave., New York, N. Y. 32 pages, 
table, illustrations and usable data. 

418. Information on activated carbon 
for taste and odor control including data 
on operating experiences. Write L. A. Sala- 
mon & Bro., 216 Pearl St., New York, N. Y. 


Pumps and Well Water Systems 

420. Installation views and sectional 
scenes on Layne Vertical Centrifugal and 
Vertical Turbine Pumps, fully illustrated 
and including useful engineering data sec- 
tion. Layne Shutter Screens for Gravel 
Wall Wells. Write for these three descrip- 
tive bocklets. Layne & Bowler, Inc., Dept. 
W, General Office Memphis, Tenn. 


Protective Pipe Coating 

422. Coal-tar Pitch Enamels for ex- 
terior and interior linings for steel water 
lines; highly resistant to water absorption, 
soil acids and alkalis. Technical specifica- 
tions for materials and their application 
will be sent on request. The Barrett Com- 
pany, 40 Rector St., New York, N. Y. 


Pumping Engines 

424. ‘“‘When Power Is Down,” gives 
recommendations of models for standby 
services for all power requirements. Ster- 
ling Engine Company, Buffalo, N. Y 


Run-off and Stream-Flow 

425. Excellent booklet describes and 
illustrates the latest types of instruments 
for measuring run-off, both from small 
areas for storm sewer design, and from 
large areas for determining water shed 
yield. Sent promptly by Julien P. Friez & 
Sons, Baltimore, Md. 


Screens, Sewage 

427. The simple, automatic Laughlin 
self-cleaning, traveling screen is_ fully 
described in an interesting bulletin issued 
by Filtration Equipment Co., 10 East 40th 
St., New York, N. Y. 

428. Be assured of uninterrupted, 
constant automatic removal of screenings. 
Folder 1587 tells how. Gives some of the 
outstanding advantages of “Straight- 
line Bar Screens” (Vertical and Inclined 
types). Link-Belt Co., 307 N. Michigan 
Avenue, Chicago, Il. 

Setting and Testing Equipment 
for Water Meters 

430. All about setting and testing 
equipment for Water Meters—a beautifully 
printed and illustrated 40 page booklet giv- 
ing full details concerning Ford setting 
and testing apparatus for all climates. Ford 
Meter Box Co., Wabash, Ind. 


Rainfall Measurement 

432. The measurement of precipita- 
tion, exposure of gauges, description of 
apparatus for measuring rainfall, both 
rates and amounts. Bulletin RG and In- 
struction Booklet. Julien P. Friez & Sons, 
saltimore, Md. 





Screens 


435. Water Screen Book No. 1252, de- 
scribes traveling water intake screens and 
gives complete technical information about 
them. Link-Belt Co., 307 No. Michigan 
Ave., Chicago, IIl. 


Sludge Incineration 


438. A multiple hearth furnace which 
meets the most exacting municipal sani- 
tary requirements tor the incineration of 
sewage sludge—produces a fine ash or 
partially dry sludge for fertilizer—is de- 
scribed and illustrated with drawings and 

hotographs in bulletins issued by Nichols 

ngineering and Research Corp., 40 Wall 
St., New York, N. Y. Operation as well as 
installation data is given. 


440. Disposal of Municipal Refuse: 
Planning a disposal system; specifications. 
The production of refuse, weights, volume, 
characteristics. Fuel requirements for in- 
cineration. Suggestions for plant inspec- 
tion, 45 pp., ill. Also detailed outline of 
factors involved in preparation of plans 
and specifications. Morse-Boulger De- 
structor Co., 202P East 44th St., N. Y. 


Swimming Pool Equipment 


444. Filters, chlorination, underwater 
lights and other supplies for swimming 
pools are very thoroughly described in 
literature and folders. Plans and layouts. 
Everson Filter Co., 214 West Huron St., 
Chicago, Il. 

445. Data and complete information 
on swimming pool filters and recircula- 
tion plants; also on water filters and 
filtration equipment. For data, prices, 
plans, etc., write Roberts Filter Mfg. Co., 
640 Columbia Ave., Darby, Pa. 


Treatment 


448. New 3l-page catalog covers com- 
plete conveying, screening and reduction 
machinery for water purification and sew- 
age treatment; describes and illustrates 
the design features of Jeffrey self-clean- 
ing bar screen, combined screen and grind- 
er, sewage screenings grinder, grit washer, 
conveyor type and positive discharge 
sludge collectors and green garbage grind- 
er—includes installation views. Catalog 
615, Jeffrey Manufacturing Co., Colum- 
bus, Ohio. 

450. Standard Sewage Siphons for 
small disposal plants and PFT Rotary 
Distributors are new catalogs recently is- 
sued by Pacific Flush Tank Co., 4241 Ra- 
venswood Ave., Chicago, Ill. The latter 
catalog contains typical plans and many 
illustrations of actual installations, 

452. Eliminate sludge bed troubles, 
forget about weather conditions, odor nui- 
sance, hail insurance and the like. Full 
details as to how Oliver United Vacuum 
Filters overcome these problems will be 
sent to all interested by Oliver United 
a Inc., 33 West 42nd St., New York, 


453. How to avoid sludge and scum 
troubles in settling tanks explained in 
detail in Book No. 1542—has excellent 
drawings and photographs, also specifica- 
tions. Most important are the carefully 
prepared capacity tables. Link-Belt Co., 
307 N. Michigan Ave., Chicago, Illinois. 

454. Full information regarding their 
newest equipment for sewage treatment 
and water purification will be sent on re- 
quest by The Dorr Co., 570 Lexington Ave., 
New York, N. Y. 


Thawing Equipment 

460. Complete details concerning this 
quick-acting, efficient, electric pipe thawer 
which sells for only $39.25 complete, will 
be sent promptly by Commonwealth Mfg. 
Corp., Dept. P-710, 3785 Beachmont Ave., 
Cincinnati, Ohio. 


Water Works Operating Practices 


490. This is a reprint of two excellent 
papers by F. E. Stuart. One outlines a 
number of filtration and field practices of 
value. The other presents a lot of kinks the 
author has picked up in visits to more than 
1,000 water works plants. Sent free by Ac- 
tivated Alum Corp., Curtis Bay, Baltimore, 

















For the Engineer’s Library 


Brief reviews of the latest books, booklets and catalogs for the public works 
engineer. 





Designed Economy for 
Water Supply: 


Loose leaf; 48 pages. Devoted to, 


Armco spiral welded pipe for water and 
sewerage. Mostly technical data. Tables 
give complete information on outside and 
inside diameters, gages, thicknesses, in- 
side cross-sectional areas, working and 
collapsing pressures. Also full infor- 
mation on Dresser, Victaulic, flanged, 
riveted, welded, screw and special joints ; 
and on soil corrosion in various parts of 
the country and on protective coatings. 
Field installation data; hydraulics are 
treated fully with some very fine flow 
charts using Scobey and Hazen-Williams 
formulas, and with examples of flow 
determination. Sent on request to Amer- 
ican Rolling Mill Co., Middletown, Ohio. 
Ask for Bulletin 136. 


Corrugated Piling: 

Excellent 18-page catalog of corru- 
gated steel sheet piling, gives complete 
technical information on gages, weights, 
sections, etc., shows methods of installa- 
tion and use (including corner inter- 
locks) for sewage, water plant and 
other excavation; and presents excellent 
sketches of methods of use for flood pro- 
tection walls, dam diaphragms, soil 
erosion and flood control structures and 
sea and dock walls. This will be sent 
on request to Corrugated Steel Sheet 
Piling Corp., Builders Building, Chi- 
cago, Ill. 


Pipe Protection: 


Contents of this ‘book of pipe pro- 
tection”’ include: Principles of pipe pro- 
tection, priming, coating and wrapping, 
loading, materials, multi-coat linings, 
lining materials and cold coating for in- 
terior pipe surfaces. There is much of 
value in this text for the engineer who 
contemplates using steel pipe for sewage 
or for many kinds of water. Technical 
section is 20 pages; prices and weights 
18 pages. Sent on request to General 
Paint Corp., Hill, Hubbell & Co. Divis- 
ion, Mayfield Road, Cieveland, Ohio. 


Sump Pumps: 


Reducing the often not well under- 
stood details of pump construction and 
pump selection to comparatively simple 
charts and diagrams, this 20-page bul- 
letin ought to be a help to engineers in 
getting to the bottom of the sump-pump 
proposition. Sent on request to Yeomans 
Bros. Co., 1433 Dayton St., Chicago, 
Ill. 


Welded Piping Design: 
Complete handbook information on 
design and layout of piping for welded 
connections is contained in a 200-page 
(6x9) booklet containing over 100 fig- 
ures and tables, published by The Linde 





Air Products Company, New York. Sub- 
jects treated of interest to engineers are 
fundamentals of welded joint design; 
welding metallurgy; standard welded 
pipe connections ; design data on welding 
cast iron, galvanized iron, stainless steel 
and non-ferrous piping; advantageous 
layout; fabrication and erection consid- 
erations; welded anchors and supports; 
and welding speeds. Sent on request, we 
believe, as no price is given. 


Deep Well Turbine Pumps: 


The new Deep Well Turbine Pump 
Section of the Hydraulic Institute Stand- 
ards has just been published. It includes 
definitions of deep well turbine pump 
parts and materials; conditions of sale; 
definitions of efficiencies and methods of 
testing ; what to look for in the event of 
pumping troubles; charts and explana- 
tions of column friction losses and me- 
chanical friction in turbine pump line 
shafts; description of power balance in a 
deep well turbine pump; air line method 
of determining depth of water level and 
method of plumbing a well. Price of this 
section is 25 cents or it will be furnished 
with the complete book of Standards 
which is priced at $1.00. Copies from 
C. H. Rohrbach, 90 West Street, New 
York, N.Y: 


Arc Welding: 


A manual of arc welding and an oper- 
ators’ training course has been published 
in booklet form by Hobart Bros., Troy, 
O. This sells for 50 cents. It contains 
94 pages, nearly all of value to the weld- 
er. Chapters: The welding arc; welding 
equipment; weldability of metals; types 
of joints and welds; strength of welds; 
speed and cost of welding; using the 
metallic arc; welding with bare elec- 
trodes, and welding with coated elec- 
trodes. 


Snow Plows: 


Various types and models of snow 
plows are described and discussed in 
Frink catalogs, including the ‘‘one-wav 
speed Sno-Plows’’ and the “V” type 
plows. A lot of illustrations and plenty 
of ‘‘how to do it.”’ Carl H. Frink, Mfr., 
Clayton, New York. 


Sewage Sludge Gas Engines: 

An 8-page booklet describes use of 
sewage sludge gas for engines, shows 
installations and gives some data of value 
for approximating the power available. 
Worthington, Harrison, N. J. 


Gravel Washing Plants: 


A right good catalog and booklet that 
describes and illustrates portable wash- 
ing attachments and equipment, and also 
shows a number of plant layouts. Sent 
on request to lowa Mfg. Co., Cedar 
Rapids, lowa. 
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